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CONSUMER  PRODUCT  SAFETY 
COMMISSION 

16  CFR  Part  1306 

Urea-Formaldehyde  Foam  Insulation; 
Proposed  Ban;  Denial  of  Petition 

AGENCY:  Consumer  Product  Safety 
Commission. 

action:  Proposed  rule,  denial  of 
petition. 

summary:  The  Commission  proposes  to 
ban  urea-formaldehyde  (U.F.)  foam 
insulation.  The  proposal  would  prohibit 
manufacturers  from  manufacturing  or 
offering  the  product  for  sale  in  the 
United  States  after  the  effective  date. 

The  Commission's  proposed  action  is 
based  on  Findings  that  U.F.  foam 
insulation  is  being  distributed  in 
commerce  and  presents  an 
unreasonable  risk  of  injury  because  of 
the  release  of  formaldehyde  gas  from 
the  product  after  it  is  installed.  The 
Commission  has  evaluated  the 
effectiveness  of  existing  standards  as 
well  as  other  possible  approaches  to 
eliminating  consumer  exposure  to 
formaldehyde  gas  released  from  the 
product.  The  Commission  finds  that  no 
feasible  standard,  including  labeling  or 
information  disclosure,  would 
adequately  protect  the  public  from  the 
risk  of  injury  associated  with  the 
product. 

In  this  notice,  the  Commission  also 
denies  the  remaining  part  of  a  petition 
from  the  Metropolitan  Denver  District 
Attorney's  Consumer  Office.  This 
petition  included  a  request  for  the 
Commission  to  establish  a  mandatory 
standard  to  address  the  risk  of  injury 
associated  with  U.F.  foam  insulation. 
OATES:  (1)  Effective  date:  The 
Commission  proposes  an  effective  date 
that  is  a  date  within  the  range  of  30-180 
days  after  any  Final  ban  is  published.  (2) 
Written  comments:  Written  comments 
on  the  proposal  must  be  submitted  to  the 
Commission  on  or  before  April  6. 1981. 
The  Commission  will  consider 
comments  received  after  this  date  to  the 
extent  practicable.  (3)  Oral  presentation: 
On  March  20, 1981,  the  Commission  will 
allow  interested  persons  an  opportunity 
to  orally  present  data,  views,  or 
arguments  concerning  the  proposal. 
Those  persons  who  wish  to  make  an 
oral  presentation  should  notify  the 
Office  of  the  Secretary  (202)  634-7700, 
by  March  10, 1981.  A  summary  or  copy 
of  testimony  should  be  submitted  to  the 
OfFice  of  the  Secretary  by  March  13, 
1981.  The  oral  presentation  will  begin  at 
10:00  a.m.  in  the  Commission's  Third 
floor  meeting  room,  1111 18th  Street, 
NW.,  Washington,  D.C. 


ADDRESS:  Written  comments,  preferably 
in  five  copies,  should  be  submitted  to 
the  Secretary,  U.S.  Consumer  Product 
Safety  Commission,  Washington,  D.C., 
20207  and  should  be  titled:  Proposed 
Ban  of  U.F.  Foam  Insulation. 

All  materials  the  Commission  has  that 
are  relevant  to  this  proceeding, 
fncluding  any  comments  that  may  be 
received  on  this  proposal,  may  be  seen 
in,  or  copies  obtained  from,  the  Office  of 
the  Secretary,  Third  Floor,  1111 18th 
Street  NW.,  Washington,  D.C.  20207. 

FOR  FURTHER  INFORMATION  CONTACT: 
Harry  Cohen,  Program  Manager,  or  Ruth 
Siegel,  Project  Manager,  OfFice  of 
Program  Management,  Consumer 
Product  Safety  Commission, 

Washington.  D.C.  20207  (301)  492-6453. 
supplementary  information: 

A.  Summary  of  the  Commission’s 
Concern  and  the  Need  for  a  Ban 

Urea-formaldehyde  (U.F.)  foam 
insulation  is  a  thermal  insulation 
material  for  residences  or  other 
buildings.  The  product  is  manufactured 
at  the  job  site  by  mixing  resin,  foaming 
agent,  and  a  compressed  gas  and  then 
pumping  this  mixture,  which  resembles 
shaving-cream,  into  the  walls  of  the 
building  being  insulated.  After  the 
material  is  in  the  wall  for  a  period  of 
time  it  should  become  rigid  and  self- 
supporting. 

The  Commission  is  concerned  about 
the  adverse  health  effects  that  can  occur 
when  consumers  are  exposed  to 
formaldehyde  gas  that  is  released  from 
the  product  into  the  interiors  of 
buildings.  Although  the  amount  and 
duration  of  formaldehyde  release  can 
vary,  laboratory  tests  have  shown  that 
every  U.F.  foam  insulation  product 
tested  releases  a  measurable  amount  of 
formaldehyde  gas.  The  Commission  is 
not  aware  of  any  brand  of  the  product 
presently  being  marketed  that  does  not 
release  some  formaldehyde  gas  after  it 
is  installed.  After  installation,  the 
product  may  continue  to  release 
formaldehyde  gas  for  years. 

In  a  study  by  the  Chemical  Industry 
Institute  for  Toxicology  (CI1T) 
formaldehyde  gas  has  been  shown  to 
cause  cancer  in  rats.  There  is  also 
evidence  that  formaldehyde  causes 
cancer  in  mice.  The  laboratory  rats  that 
developed  cancer  because  of  their 
exposure  to  formaldehyde  gas  had  a 
cumulative  exposure  to  formaldehyde 
that  is  within  an  order  of  magnitude 
(factor  of  10)  of  the  foreseeable 
cumulative  exposure  for  humans.  The 
Commission  established  a  panel  of  16 
senior  government  scientists  to  evaluate 
the  carcinogenicity  data.  In  a  report  to 
the  Commission,  the  Federal  Panel 


concluded  that  formaldehyde  should  be 
presumed  to  pose  a  carcinogenic  risk  to 
humans.  The  Commission  staff  prepared 
a  quantitative  assessment  of  the  risk  to 
humans  presented  by  the  formaldehyde 
gas  released  from  U.F.  foam  insulation, 
based  on  this  assessment,  on  the 
average,  any  person  living  in  a  U.F. 
foam  insulation  home  for  seven  years 
after  the  product  is  installed  would 
have,  as  an  upper  estimate,  an  85  in  a 
million  additional  risk  of  developing 
cancer  from  the  formaldehyde  released 
by  the  insulation.  As  an  upper  value,  an 
additional  150  cancers  may  develop 
among  individuals  currently  exposed  in 
the  approximately  500,000  homes  that 
have  been  insulated  with  the  product. 

In  addition  to  the  risk  of  cancer 
presented  by  U.F.  foam  insulation,  the 
Commission  is  also  concerned  about 
acute  illness  that  can  result  from 
exposure  to  formaldehyde  gas  released 
from  the  product. 

The  Commission  has  received  nearly 
1600  complaints  of  health  related 
problems  from  persons  who  have  had 
the  product  installed,  and  has  conducted 
and  reviewed  over  350  in-depth 
investigations  of  these  complaints.  In 
nearly  a  fourth  of  the  investigated 
complaints,  consumers  reported  that 
they  had  to  leave  their  home  for  varying 
periods  of  time,  refrain  from  using  a  part 
of  their  home,  or  delay  their  move  into  a 
home  insulated  with  U.F.  foam 
insulation.  There  is  no  generally  reliable 
remedy  for  eliminating  formaldehyde 
gas  problems  after  the  insulation  is 
installed  short  of  physically  removing 
the  product  from  the  walls  of  the 
building.  The  common  symptoms  in  the 
complaints  are  typical  of  the  acute 
illness  that  can  result  from 
formaldehyde  exposure,  and  include 
eye,  nose,  and  throat  irritation, 
persistent  cough,  respiratory  distress, 
skin  irritation,  nausea,  headaches  and 
dizziness.  The  range  of  severity  of 
reported  reactions  varies  from  short 
term  discomfort  to  long  term 
impairment.  In  some  cases  persons  have 
been  hospitalized,  primarily  for 
respiratory  distress,  after  U.F.  foam 
insulation  was  installed. 

Many  of  the  compliant  residences  in 
which  formaldehyde  measurements 
were  made  had  levels  of  formaldehyde 
at  or  below  0.1  parts  per  million  (ppm). 
The  Commission  requested  the  National 
Academy  of  Sciences  (NAS)  to 
determine  whether  there  is  a  tolerable 
level  of  formaldehyde  in  the  air  of 
homes.  After  researching  and 
considering  this  issue,  a  committee  of 
expert  toxicologists  established  by  NAS 
concluded  that  there  is  no  population 
threshold  for  the  acute  irritant  effects  of 
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formaldehyde  in  humans.  The 
Committee  recommended  that 
formaldehyde  be  kept  at  the  lowest 
practical  concentration  in  indoor 
residential  air. 

The  Commission  has  carefully 
examined  existing  standards  and 
manufacturer's  specifications  for  the 
product,  as  well  as  draft  standards  that 
have  recently  been  submitted  to  the 
Commission.  None  of  these  standards  or 
specifications  have  been  shown  to 
adequately  address  the  release  of 
formaldehyde  from  the  product  and  the 
chronic  and  acute  risk  of  injury 
associated  with  that  release.  The 
provisions  that  purport  to  reduce 
formaldehyde  emissions  are 
unsupported  by  a  technical  rational  with 
documentation  as  to  their  effectiveness. 
Instead,  the  ability  of  manufacturers  to 
avoid  complaints  of  acute  illness  after 
the  product  has  been  installed  is  at  the 
present  time  largely  dependent  on  the 
skill  of  the  individual  installer,  and  is 
not  something  which  can  be  codified  in 
a  standard  or  predictably  and  reliably 
duplicated  by  others.  Moreover,  even 
those  installations  which  do  not  result  in 
complaints  of  acute  illness  pose  a  risk  of 
injury  from  cancer  to  consumers 
exposed  to  the  formaldehyde.  The 
technology  and  support  for  a  standard 
that  would  adequately  and  predictably 
control  the  release  of  formaldehyde 
from  the  product  is  not  presently  at 
hand  and  has  not  been  shown  to  be 
readily  available  in  the  future. 

The  Commission  has  also  oonsidered 
other  regulatory  alternatives,  such  as 
labeling  and  information  disclosure  to 
consumers.  However,  because  of  (1)  the 
nature  of  the  product — the  fact  that  it  is 
manufactured  at  the  site  of  installation 
and  is  essentially  a  nonretumable 
product,  or  one  that  is  returnable  only  at 
great  expense — and  (2)  the  inability  to 
provide  notification  to  subsequent 
purchasers  of  the  building  where  the 
insulation  is  installed,  labeling  or 
disclosures  would  not  adequately 
address  the  problem. 

The  Commission  recognizes  that 
banning  a  product  is  a  serious  action.  If 
U.F.  foam  insulation  is  banned,  the 
economic  consequences  to  that  industry, 
which  is  composed  of  many  small 
businesses,  are  likely  to  be  severe.  At 
the  same  time,  however,  given  the 
unreasonable  risk  of  injury  presented  by 
the  product,  the  availability  of  substitute 
forms  of  insulation  for  nearly  all 
applications,  and  the  fact  that  there  is 
no  feasible  standard,  including  labeling 
or  information  disclosure,  that  would 
eliminate  or  adequately  reduce  the  risk, 
a  ban  is  necessary  and  is  in  the  public 
interest.  The  Commission  has  included 


in  the  proposed  rule  a  procedure  for 
interested  persons  to  apply  for  an 
exemption  from  the  ban,  based  on 
evidence  showing  that  they  have 
developed  a  product  that  will  not 
present  a  risk  of  injury  from  the  release 
of  formaldehyde  gas.  Before  issuing  a 
final  ban,  the  Commission  will  carefully 
consider  all  information  presented  by 
interested  persons  who  comment  on  this 
proposed  action. 

B.  Background 

The  Commission  staff  learned  of 
possible  health  problems  associated 
with  U.F.  foam  insulation  as  early  as 
1978.  In  October,  1976,  the  Metropolitan 
Denver  District  Attorneys'  Consumer 
Office  filed  a  petition  (CP  77-1)  under 
section  10  of  the  Consumer  Product 
Safety  Act  (CPSA).  15  U.S.C.  2059, 
requesting  the  Commission  to  develop  a 
safety  standard  under  section  7  of  the 
CPSA,  15  U.S.C.  2065,  for  certain  types 
of  home  insulation  products,  including 
U.F.  foam  insulation.  The  petitioner 
claimed  that  there  is  an  unreasonable 
risk  of  injury  of  irritation  and  poisoning 
associated  with  U.F.  foam  insulation. 
After  considering  information  compiled 
by  the  Commission  staff,  the 
Commission  decided,  on  March  5, 1979, 
to  defer  a  decision  on  the  part  of  the 
petition  relating  to  U.F.  foam  insulation 
and  instructed  the  Commission  staff  to 
evaluate  additional  information  on 
possible  means  of  addressing  this 
alleged  unreasonable  risk  of  injury  (44 
FR  12080). 

After  gathering  additional 
information,  the  Commission  held  public 
hearings  on  U.F.  foam  insulation  in 
Portland,  Oregon;  Atlanta,  Georgia; 
Minneapolis,  Minnesota;  and  Hartford, 
Connecticut  from  December  1979 
through  February,  1980  (44  FR  69578, 
December  3, 1979). 

From  April  9-11, 1980,  the  Commission 
staff  held  a  technical  workshop  on 
formaldehyde  at  the  National  Bureau  of 
Standards.  At  this  workshop  experts 
from  the  United  States  and  eight  foreign 
countries  presented  information  on  U.F. 
foam  insulation,  formaldehyde 
chemistry,  product  applications  and 
properties,  and  measurement  and 
sampling  of  formaldehyde. 

On  June  10, 1980,  the  Commission 
published  a  proposed  notice  to 
purchasers  concerning  the  potential 
adverse  acute  health  effects  associated 
with  the  release  of  formaldehyde  gas 
from  U.F.  foam  insulation  (45  FR  39434). 
The  proposal  would  have  required 
manufacturers  of  U.F.  foam  insulation  to 
give  specified  technical  and 
performance  information  to  prospective 
purchasers  and  purchasers  to  assist 
them  in  making  an  informed  choice  in 


purchasing  the  product.  The  proposal 
included  information  concerning  the 
release  of  formaldehyde  gas,  symptoms 
of  the  acute  illness  associated  with  its 
release,  and  certain  conditions  under 
which  the  release  of  formaldehyde  gas 
is  more  likely.  The  Commission  solicited 
comments  on  the  proposal  and  received 
63  comments  from  interested  persons. 

C.  Description  of  the  Product 

U.F.  foam  insulation  is  a  cellular 
plastic  product  used  as  a  thermal 
insulation  material.  The  product  is 
manufactured  at  the  job-site  by  feeding, 
generally,  pressurized  air  or  nitrogen 
along  with  two  liquid  chemicals — a 
formaldehyde  based  resin  and  a  foaming 
agent — through  a  foaming  equipment 
system.  The  product  that  results  from 
this  reactive  mixture  has  a  shaving 
cream-like  consistency  and  is  usually 
pumped  through  relatively  small  holes 
into  the  walls  of  standing  structures. 
After  the  U.F.  foam  insulation  is  inside 
the  wall,  the  insulation  should  become 
firm  or  self-supporting. 

The  resin  and  foaming  agent 
ingredients  are  produced  by  chemical 
manufacturers,  shipped  to  company 
distribution  outlets,  and  then  purchased 
by  contractors  who  manufacture  the 
final  product  at  the  job-site.  The 
component  ingredients  are  in  liquid  form 
at  the  time  of  installation,  although  the 
contractors  can  receive  these  materials 
in  either  the  liquid  or  powder  form.  The 
foaming  agent  is  generally  a 
concentrated  liquid  that  contains  an 
acid  catalyst. 

D.  Description  of  the  Proposed  Ban 

The  proposed  regulation  would  ban 
U.F.  foam  insulation  in  order  to  prevent 
the  risk  of  injury  from  cancer  as  well  as 
acute  illnesses  caused  by  the  release  of 
formaldehyde  gas  from  the  product. 
After  the  effective  date  of  the  final 
regulation,  persons  would  be  prohibited 
from  manufacturing  or  selling  U.F.  foam 
insulation.  The  ban  would  not  apply  to 
U.F.  foam  insulation  that  has  been 
installed  before  the  effective  date. 

The  proposal  defines  the  product  that 
is  banned  as  any  cellular  plastic  thermal 
insulation  material  which  contains  as  a 
component  chemical,  formaldehyde, 
formaldehyde  polymers,  formaldehyde 
derivatives,  or  any  other  chemical  from 
which  formaldehyde  can  be  released. 

The  definition  does  not  include 
urethane  or  styrene  foam  insulation. 
These  insulation  materials  are  rigid  in 
form  and  are  not  foamed-in-place  or 
manufactured  at  the  site  of  installation. 
Although  urethane  foam  insulation  is 
manufactured  from  some  formaldehyde- 
based  chemicals,  such  as  resoles 
(phenol  alcohols)  and  isocyanates,  the 
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manufactured  product  is  extremely 
unlikely  to  release  formaldehyde 
because  of  the  nature  of  the 
manufacturing  stages  and  the  inherent 
chemical  stability  in  the  polymeric 
bonding.  The  definition  also  does  not 
include  styrene  foam  insulation,  since 
this  product  does  not  use  formaldehyde- 
based  chemicals.  In  addition,  once  it  is 
manufactured,  styrene  foam  insulation 
does  not  form  a  polymeric  structure  that 
can  release  formaldehyde.  The 
Commission  encourages  interested 
persons  submitting  comments  on  the 
proposed  ban  to  comment  on  the 
appropriateness  of  excluding  these 
types  of  products  and  the  need  to 
exclude  any  other  cellular  plastic 
thermal  insulation  from  the  ban. 

The  proposed  ban  applies  to  U.F. 
foam  insulation  for  use  as  a  consumer 
product,  including  U.F.  foam  insulation 
that  is  intended  for  installation  in  new 
homes  or  residences  as  well  as  retrofit 
applications  in  existing  homes.  As 
proposed,  the  ban  would  also  apply  to 
U.F.  foam  insulation  that  is  installed  in 
commercial  buildings,  recreational 
facilities,  schools,  and  other  public 
buildings.  The  Commission  recognizes 
that  much  of  the  information  presently 
available  and  summarized  in  this  notice 
concerns  residential  applications  of  the 
product.  However,  the  Commission  is 
including  non-residential  applications 
within  the  scope  of  the  proposal  since 

(1)  there  is  no  information  showing  that 
the  product  that  is  installed  in  non¬ 
residences  is  different  than  the  product 
installed  in  residences,  (2)  there  are 
some  reports  of  acute  health  problems 
associated  with  non-residences,  and  (3) 
there  could  be  some  degree  of  risk  of 
cancer  to  persons  exposed  to 
formaldehyde  gas  released  in  non- 
residential  applications.  The 
Commission  requests  interested  persons 
to  submit  comments  on  the  scope  of  the 
proposed  action,  including  whether  the 
ban  should  be  confined  to  insulation  for 
use  in  residences.  Information  received 
during  the  comment  period  should  assist 
the  Commission  in  making  a  final 
decision  on  the  need  to  include  non- 
residential  applications  within  the  scope 
of  any  final  ban. 

The  Commission  is  proposing  this  ban 
under  the  authority  provided  by  section 
8  of  the  Consumer  Product  Safety  Act 
(CPSA)  (15  U.S.C.  2057).  Section  30(d)  of 
the  CPSA  provides  that  where  a  risk  of 
injury  could  be  eliminated  or  reduced  to 
a  sufficient  extent  by  action  taken  under 
the  Federal  Hazardous  Substances  Act 
(FHSA)  (15  U.S.C.  1261),  the  Commission 
can  only  take  regulatory  action  under 
the  FHSA  unless  the  Commission,  by 
rulemaking,  finds  that  it  is  in  the  public 


interest  to  take  action  under  the  CPSA. 
As  explained  earlier,  the  scope  of  this 
proposed  ban  extends  to  non-residential 
applications  of  U.F.  foam  insulation. 
Since  under  the  FHSA.  the  Commission 
lacks  the  authority  to  cover  products 
installed  in  non-residential  applications 
such  as  schools,  churches,  stores,  or 
other  public  buildings,  the  Commission 
concludes  that  the  risk  of  injury  could 
not  be  eliminated  or  reduced  to  a 
sufficient  extent  by  action  taken  under 
the  FHSA.  In  any  event,  because  of  the 
complexity  and  lengthy  nature  of  the 
rulemaking  proceeding  that  would  be 
required  under  the  FHSA,  the 
Commission  believes  it  would  be  in  the 
public  interest  to  regulate  this  product 
under  the  CPSA. 

E.  Nature  of  the  Risk  of  Injury 

(1)  Risk  of  Chronic  Injury.  The 
Chemical  Industry  Institute  for 
Toxicology  (CUT)  has  sponsored  a  two 
year,  long-term  inhalation  study  to 
provide  information  concerning  the  long 
term  health  effects  resulting  from 
formaldehyde  exposure.  The  testing 
aspect  of  this  study,  involving  the 
exposure  of  rats  and  mice  to  0,  2.1,  5.6 
and  14.1  ppm  of  formaldehyde  gas  for 
six  hours  per  day  for  five  days  per  week, 
was  completed  in  June,  1980.  On 
October  16, 1979,  representatives  of  the 
Formaldehyde  Institute,  an  industry 
trade  association,  informed  the 
Commission  that  preliminary  results 
from  this  study  indicated  that  rats 
exposed  to  15  ppm  of  formaldehyde  gas 
developed  squamous  cell  carcinomas. 
On  January  17-18, 1980,  an  IRLG 
(Interagency  Regulatory  Liaison  Group) 
task  force  on  formaldehyde  visited  CUT 
to  obtain  additional  information 
concerning  the  long  term  study  and  to 
verify  the  findings  of  CUT.  The  task 
force  included  pathologists  from  the 
Commission,  the  Department  of  Energy, 
the  Environmental  Protection  Agency, 
the  National  Cancer  Institute,  and  the 
National  Institute  of  Environmental 
Health  Sciences  (NIEHS).  In  a  report 
prepared  in  February,  1980,  the  group  of 
pathologists  concurred,  in  general,  with 
the  CUT  observations,  diagnoses,  and 
interpretations,  (C— 9) 

In  order  to  evaluate  the  long  term 
human  health  implications  of  exposure 
to  formaldehyde,  the  Commission  and 
other  IRLG  agencies,  with  the 
cooperation  of  the  National  Toxicology 
Program,  established  a  panel  of  sixteen 
senior  scientists  from  various 
government  agencies. 1  The  Federal 


1  The  Panel  members  were:  Richard  A.  Griesemer, 
D.V.M.  Ph.D  Chairman,  National  Cancer  Institute 
(now  with  Oak  Ridge  National  Laboratory);  )oseph 
C.  Arcos.  Ph.D.,  Environmental  Protection  Agency; 


Panel  on  formaldehyde  submitted  its 
report  to  the  Commission  on  November 
21, 1980.  The  panel  reviewed  available 
data  on  formaldehyde  in  the  following 
five  areas:  (1)  Chemistry  and 
Metabolism;  (2)  Teratology  and 
Reproduction;  (3)  Mutagenicity;  (4) 
Carcinogenicity;  and  (5)  Epidemiology. 
The  panel  members  reviewed  and 
evaluated  the  available  published  and 
unpublished  information  on  the  chronic 
health  effects  from  repeated  exposure  to 
formaldehyde,  and  submitted  a 
comprehensive  report  to  the 
Commission.  In  their  report  to  the 
Commisson  (C— 1)  the  Federal  Panel 
concluded: 

(1)  The  CUT  study  is  a  valid  study  that 
demonstrates  that  formaldehyde  is 
carcinogenic  to  Fisher  344  laboratory 
rats  when  inhaled. 

(2)  The  levels  of  formaldehyde 
causing  cancer  in  animals  are  not 
greatly  different  from  those  to  which 
consumers  are  exposed;  nor  do  there 
appear  to  be  significant  qualitative 
metabolic  differences  between  rats  and 
humans  with  regard  to  formaldehyde. 

(3)  Formaldehyde  may  be 
carcinogenic  to  species  other  than  the 
rat,  and  in  tissues  other  than  the  nose. 

(4)  Formaldehyde  is  mutagenic  to  a 
number  of  different  test  systems  without 
requiring  metabolic  activation,  and  also 
causes  chromosomal  aberrations. 
Formaldehyde  also  causes  malignant 
transformation  of  mammalian  cultures. 

(5)  Formaldehyde  should  be  presumed 
to  pose  a  carcinogenic  risk  to  humans. 

(6)  The  epidemiologic  studies 
presently  available  are  inadequate  to 
permit  a  direct  assessment  of  the 
carcinogenicity  of  formaldehyde  to 
humans. 

The  Federal  Panel  found  that  the  CUT 
study  (Swenberg  et  al.  1980) 
demonstrates  the  carcinogenicity  of 
formaldehyde.  The  data  available  to  the 
panel  from  this  study  showed  that  36 
rats,  both  male  and  female,  had 
developed  nasal  squamous  cell 
carcinoma  after  exposure  to  15  ppm  of 
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Frederick  ).  de  Serres,  Ph.D,  National  Institute  of 
Environmental  Health  Sciences;  Richard  B.  Everson, 
M.D.,  National  Institute  of  Environmental  Health 
Sciences;  John  F.  Gamble,  Ph.D.,  National  Institute 
for  Occupational  Safety  and  Health;  David  W. 
Gaylor,  Ph.D.,  National  Center  for  Toxicological 
Research;  David  H.  Groth,  M.D.,  National  Institute 
for  Occupational  Safety  and  Health;  Han  K.  Kang, 
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formaldehyde  gas  for  18  months.  Cancer 
first  appeared  following  eleven  months 
of  exposure.  (After  the  panel  completed 
its  review,  the  data  from  the  24  month 
sacrifice  were  made  available  at  the 
CI1T  conference  on  November  20-21, 

1980.  These  data  showed  that,  after  24 
months  of  exposure  to  15  ppm  of 
formaldehyde  gas,  a  total  of  95  rats  had 
developed  nasal  cancer.  The  data  also 
showed  that  three  rats  exposed  to  6  ppm 
of  formaldehyde  gas  developed  nasal 
cancer.  In  addition,  two  mice  exposed  to 
15  ppm  of  formaldehyde  gas  developed 
nasal  cancer.  At  the  CIIT  conference. 

Dr.  Craig  Barrow  and  Dr.  James 
Swenberg  of  CIIT  indicated  that  because 
of  a  difference  in  behavioral  pattern,  the 
effective  exposure  in  the  mice  was 
about  half  that  for  the  rats.  Thus,  the 
cancer  incidence  in  mice  at  15  ppm  can 
be  considered  comparable  to  that  of  rats 
at  6  ppm.  The  results  of  the  24  month 
sacrifice,  especially  the  observation  of 
nasal  cancer  in  mice,  a  second  species, 
substantiate  the  conclusions  of  the 
Federal  Panel  (C— 23)). 

In  their  review  of  the  literature  and 
scientific  experiments  concerning  the 
potential  long  term  health  effects  of 
formaldehyde,  the  Panel  found 
suggestive  evidence  of  formaldehyde’s 
carcinogenicity  in  additional  animal 
studies,  including  studies  using  other 
routes  of  exposure  and  other  animal 
species.  ( Laskin  et  al.  1980;  Mueller  et 
al.  1978;  Watanabe  et  al.  (1954); 
Watanabe  and  Sugimoto,  1955).  Some  of 
these  studies  revealed  evidence  of 
carcinogenicity  in  tissues  other  than 
nasal  mucosa.  ( Mueller  et  al.  1978, 
Watanabe  et  al.  1954,  Watanabe  and 
Sugimoto  1955).  In  addition,  the  Panel 
reported  that  formaldehyde  caused  the 
malignant  transformation  of  mouse  Balb 
3T3  cells  in  vitro  [Brusick,  et  al.  1980). 
The  Panel  also  reported  evidence  of 
carcinogenicity  in  hamsters  involving 
nasal  and  laryngeal  carcinomas 
resulting  from  chronic  inhalation  of 
acetaldehyde,  a  short  chain  aliphatic 
aldehyde  that  is  closely  related  to 
formaldehyde.  ( Feron  and  Woutensen, 
1980). 

During  the  course  of  the  CIIT  study,  a 
viral  infection  developed  in  the 
laboratory  rats.  Some  observers  have 
raised  the  possibility  that  this  infection 
may  have  been  a  significant  factor  in  the 
nasal  tumor  development  of  the 
formaldehyde  exposed  animals. 
However,  the  Panel  concluded  that  this 
was  unlikely  since  at  the  time  the  viral 
outbreak  occurred,  the  first  nasal 
cancers  that  were  detected  had  already 
formed.  In  addition,  the  signs  of 
infection  occurred  during  a  very  short 
portion  of  the  experiment 


(approximately  a  week).  Further,  the 
finding  that  the  mice  in  the  experiment 
developed  nasal  cancer  (CIIT  Docket 
#11200,  December  12, 1980,  C-23)  but 
were  not  affected  by  the  viral  infection 
provides  a  strong  indication  that  the 
viral  infection  was  an  unlikely 
contributor  to  the  development  of 
carcinogenesis  from  formaldehyde 
exposure. 

The  Panel  also  considered  the 
possibility  that  the  irritant  effect  of 
formaldehyde  may  contribute  to  its 
carcinogefiicity.  Research  has  indicated 
that  agents  used  in  test  animals  may 
induce  epithelial  hyperplasia,  a  specific 
irritant  effect,  without  carcinogenic  or 
tumor  promoting  activity  [Saffioti  and 
Shubik.  1963;  Raick  and  Buldzy,  1973, 
S/aga  et  al.  1975)  Other  evidence 
suggests  that  agents  producing  epithelial 
hyperplasia  may  play  a  role  within  the 
process  of  tumor  promotion  once 
induction  of  the  carcinogenic  process 
has  been  initiated  by  another  agent — a 
carcinogen.  [Boutwell,  1984;  Hennings 
and  Boutwell,  1970;  Aigyris,  1979)  Based 
on  these  observations,  the  panel 
concluded  that  there  was  no  evidence 
that  “irritation”,  or  the  induction  of 
epithelial  hyperlasia,  is  sufficient  to 
cause  the  carcinogenic  activity  of  an 
agent,  such  as  formaldehyde.  However, 
the  Panel  did  recognize  that  the 
induction  of  epithelial  hyperplasia  may 
contribute  to  some  extent  to  cancer 
activity  by  enhancing  stages  of 
carcinogenesis  such  as  tumor  promotion 
or  tumor  growth.  However,  the  available 
information  on  this  subject  is 
inadequate  and  not  necessarily 
applicable  to  the  carcinogenic  effect  of 
formaldehyde  on  nasal  mucosa. 

The  Panel  found  that  formaldehyde  is 
not  unusual,  when  compared  to  other 
carcinogens,  because  of  its  cytotoxic 
effects.  According  to  the  Panel,  most 
carcinogens  have  significant  cytotoxic 
effects.  The  cytotoxic  effects  of 
formaldehyde  may  plan  a  part  in  its 
overall  carcinogenicity  by  increasing  the 
number  of  cells  undergoing  DNA 
synthesis  and  by  affecting  the  process  of 
cell  divisions.  Both  of  these  conditions 
may  enhance  the  rate  of  tumor 
promotion.  (C— 1) 

The  Panel  found  that  formaldehyde 
produces  gene  mutations  or 
chromosomal  aberrations  in  bacteria, 
yeast,  insects,  molds,  and  cultured 
mammalian  cells.  (C-l)  Formaldehyde 
can  produce  these  effects  without  the 
need  for  external  metabolic  activation. 
There  are  similarities  between  the  basic 
molecular  mechanisms  by  which 
chemical  mutagens  and  most  chemical 
carcinogens  appear  to  induce  genetic 
effects.  (C— 8)  The  positive  results  noted 


by  the  Panel  support  the  hypothesis  of 
the  carcinogenic  potential  of 
formaldehyde.  (C-l) 

The  Panel  recommended  that 
additional  studies  be  conducted  in  order 
to  assist  in  assessing  the  carcinogenic 
risk  of  formaldehyde  presented  by 
different  routes  of  exposure,  for 
example,  through  the  skin,  as  from 
clothing  and  direct  exposure  to  the 
chemical;  by  injection,  as  from  certain 
vaccines;  or  by  ingestion,  as  from 
certain  food  products.  The  Panel  did  not 
recommend  that  another  inhalation 
study  be  undertaken,  or  that  the  CIIT 
study  by  repeated. 

In  its  report,  the  Panel  also  evaluated 
available  epidemiological  information. 
Reports  of  studies  specifically  designed 
to  evaluate  the  carcinogenicity  of 
formaldehyde  to  human  populations 
were  not  available  to  the  Panel, 
although  several  such  studies  are  in 
progress.  The  Panel  considered  several 
studies  indicating  cancer  among 
workers  exposed  to  formaldehyde. 

[Moss  and  Lee,  1974;  Bross  et  al.  11978); 
Decoufle,  1979;  Matanoski,  1960)  In  the 
judgment  of  members  of  the  Panel,  these 
studies  were  not  designed  to  study  the 
health  effects  of  formaldehyde  and  are 
difficult  to  interpret  because  of  the  lack 
of  sufficient  information  caused  by  the 
small  number  of  persons  studied,  the, 
unavailability  of  data  on  exposure 
intensity  and  duration,  as  well  as  other 
confounding  factors. 

Scientists  on  the  Commission  staff 
have  carefully  reviewed  the  report  of  the 
Federal  Panel  on  Formaldehyde,  and, 
based  on  the  information  in  this  report, 
have  stated  their  agreement  with  the 
conclusions  of  the  Federal  Panel.  There 
is  no  evidence  of  biological  differences 
between  the  laboratory  animals  tested 
and  humans  that  would  decrease  the 
potential  for  humans  to  develop  cancer 
when  exposed  to  formaldehyde  gas.  (C- 
1)  (C-2)  *  These  staff  scientists  have  also 


’The  Federal  Panel's  conclusion  that 
formaldehyde  should  be  presumed  to  pose  a  cancer 
psk  to  humans,  based  primarily  on  animai  data,  is 
consistent  with  the  positions  of  other  government 
agencies  as  well  as  current  scientific  research 
concerning  cancer  caused  by  chemicals,  (see  also: 
Environmental  Defense  Fund  v.  £/M..  598  F.  2d  62. 
(D.C.  Cir.  1978).  EDFTl  v.  T3Ruckelshaus.  439  F.  2d 
584,  596  n.41  (D.C  Cir  1971).) 

Based  on  an  extensive  review  of  relevant 
information,  including  the  literature  and  testimony 
of  expert  witnesses,  the  Occupational  Safety  and 
Health  Administration  (OSHA)  concluded  that 
chemicals  that  cause  cancer  in  animals  should  be 
regarded  as  being  potentially  carcinogenic  in 
humans.  (C— 10)  In  testimony  before  OSH.  Dr.  Arthur 
Upton  stated:  (1)  chemicals  that  cause  cancer  in 
humans  (with  the  possible  exception  of  arsenic) 
cause  cancer  in  animals:  (2)  most  chemicals  shown 
to  induce  cancer  in  one  mammalian  species  also 
induced  cancer  in  other  species:  (3)  the  pathological 
events  that  cause  tumors  to  develop  in  animals  and 
humans  are  similar,  and  (4)  the  mechanisms  for 
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reviewed  additional  data  presented  to 
the  CUT  conference  on  formaldehyde, 
November  20-21, 1980,  and  data 
presented  by  representatives  of  the 
Formaldehyde  Institute  at  a  December  5, 
1980  meeting  with  the  Commission. 
Additional  support  for  the  conclusion 
that  formaldehyde  should  be  presumed 
to  pose  a  cancer  risk  to  humans  is 
derived  from  the  fact  that  formaldehyde 
has  been  shown  to  cause  cancer  in  more 
than  one  species  of  laboratory  animal, 
as  demonstrated  in  results  presented  at 
the  CIIT  conference.  The 
epidemiological  studies  presented  at  the 
CIIT  conference  and  by  the 
Formaldehyde  Institute  do  not  have 
sufficient  information  to  be  considered 
conclusive  because  of  the  small 
population  size,  lack  of  exposure  data, 
and  other  confounding  factors  (C-40;  C- 
15,  Kang.  H.) 

There  is  no  evidence  demonstrating 
that  there  is  a  threshold  for 
formaldehyde,  or  a  dose  level  below 
which  it  is  certain  that  formaldehyde 
will  not  induce  cancer.3  These  staff 


reaction  with  macromolecules  in  animals  and 
humans  are  the  same.  (C-10)  The  IRLC  document  on 
risk  assessment  concluded  that  a  close  qualitative 
similarity  has  been  established  between  the  nature 
of  the  laboratory  response  of  animals  and  humans 
to  carcinogenic  substances.  (C— 8)  In  addition,  a 
study  by  Dr.  David  Rail  presents  data  showing  that 
almost  all  chemicals  that  cause  cancer  In  humans 
cause  cancer  in  animals.  (C— 11)  A  modified  and 
expanded  version  of  this  list  is  presented  by 
Althouse.  et  al.  (C— 12) 

3  Presently  available  data  do  not  show  that  there 
is  a  threshold  for  carcinogenicity,  or  a  level  of 
exposure  to  a  carcinogen  below  which  there  would 
be  no  additional  cancer  in  animals  or  humans.  The 
issue  of  whether  there  is  a  threshold  for  cancer  has 
been  explored  at  length  by  various  government 
bodies  and  prominent  scientists.  Drs.  Marvin  A. 
Schneiderman.  of  Clement  Assoc:  and  Pierre 
Decoufle'  and  Charles  C.  Brown  of  NCI  have  stated 
that  there  is  little  or  no  evidence  for  the  existence  of 
thresholds  in  human  cancer,  and  that  convincing 
evidence  for  a  threshold  is  not  at  hand  either  from 
animal  or  human  data.  (C— 13)  The  IRLG  and  OSHA 
have  also  reached  the  same  conclusion.  (C-S,  C-10) 
Similar  conclusions  were  reached  by  Dr.  Mathew 
Meselson.  Harvard  University;  Dr.  Samuel  Epstein, 
University  of  Illinois;  Dr.  David  P.  Rail.  Director 
N1EHS.  Dr.  Harold  Stewart,  NIH;  Dr.  William 
Nicholson.  Mt.  Sinai  School  of  Medicine;  and  Mr. 
Richard  Peto,  Oxford  University,  in  testimony 
before  OSHA.  (C-10) 

Experiments  designed  to  produce  data  to 
determine  a  threshold  exposure  level  which  will  not 
produce  cancer  in  laboratory  animals  would  be  very 
difficult  to  perform,  according  to  Dr.  David  Rail  and 
Dr.  Richard  Criesemer.  (C-14,  C-15)  Even  if  such 
data  were  available  for  animal  populations  under 
laboratory  conditions,  it  would  be  difficult  to  apply 
these  data  with  any  certainty  to  the  human 
population.  Cancer  is  a  multistage  process  in  which 
a  number  of  agents  may  act.  and  is  irreversible  once 
the  process  is  initiated  (C-14  C-10)  Since  the 
human  population  is  genetically  more  diverse  than 
laboratory  animals,  and  sinoe  humans,  unlike 
laboratory  animals,  are  exposed  to  a  variety  of 
substances,  including  carcinogens  or  substances 
which  possess  the  ability  to  promote  or  enhance  the 
carcinogenic  process;  humans  can  be  expected  to 
develop  cancer  from  exposure  to  levels  of  a 


scientists  also  concluded  that  it  would 
be  prudent  to  reduce  or  eliminate 
consumer  exposure  to  the  extent 
possible.  (C-2)  The  Commission  agrees 
with  the  conclusions  of  the  Panel  and 
the  staff  scientists. 

Consumers  who  have  U.F.  foam 
insulation  installed  are  subject  to  the 
chronic  risk  of  injury  from  cancer  since 
the  U.F.  foam  insulation  may  release 
formaldehyde  gas  into  the  interior  of  the 
building  in  which  it  is  installed. 

Research  conducted  for  the  Commission 
has  shown  that  U.F.  foam  insulation 
releases  measurable  amounts  of 
formaldehyde  in  the  laboratory,  even 
after  installation  under  optimum 
conditions.  (C-3,  C-4)  In  addition,  levels 
of  formaldehyde  have  been  measured  in 
residences  where  U.F.  foam  insulation 
has  been  installed.  (C-5)  In  some  cases 
the  levels  of  formaldehyde  and  the  total 
cumulative  exposures  in  these  homes 
are  within  an  order  of  magnitude  of  the 
levels  and  exposures  in  the  CUT  study 
that  produced  tumors  in  rats.  (C-3,  C-4, 
C-5.  C-41) 

The  release  of  formaldehyde  gas  from 
U.F.  foam  insulation  may  occur  over 
long  periods  of  time,  up  to  several  years. 
(A-33)  Based  on  the  report  of  the 
Federal  Panel  as  well  as  additional 
research  by  Mantel  and  Schneiderman, 
the  risks  to  laboratory  rats  of  developing 
cancer  should  be  considered  to  apply 
directly  to  humans  breathing  the  same 
concentration  of  formaldehyde  (in  ppm) 
as  the  test  animals.  (C-l,  C-7,  C-8).  This 
information,  together  with  the  current 
understanding  of  carcinogenesis  and  the 
model  used  by  the  Panel  to  predict  the 
degree  of  risk  from  formaldehyde, 
supports  the  conclusion  that  consumers 
who  are  exposed  to  formaldehyde  gas 
released  from  U.F.  foam  insulation 
installed  in  their  homes  are  subject  to  a 
risk  of  injury  from  cancer  associated 
with  the  product. 

(2)  Risk  of  Acute  Injury.  While  the 
Commission's  proposed  ban  is  based 
principally  on  the  data  described  above 
concerning  the  risk  of  cancer,  additional 
data  concerning  the  risk  of  acute  illness 
also  support  the  Commission's  action. 

In  March,  1980,  the  National  Academy 
of  Sciences  (NAS)  completed  work  on  a 
contract  with  the  Commission  to 
determine  whether  there  is  a  tolerable 
level  of  formaldehyde  in  the  air  of 
homes.  After  gathering  and  critically 
evaluating  all  pertinent  scientific 
literature,  the  Committee  on  Toxicology, 
a  panel  of  expert  toxicologists 
established  by  NAS,  concluded  that  on 
the  basis  of  available  data  there  is  no 
population  threshold  for  the  irritant 


carcinogen  that  are  lower  than  those  observed  in 
the  laboratory.  (C— 13) 


effects  of  formaldehyde  in  humans.  The 
Committee  found  that  information  from 
controlled  human  studies  and  complaint 
related  investigations  suggests  that, 
even  at  concentrations  of  formaldehyde  ■ 
gas  below  0.25  ppm,  a  proportion  of  the 
population  may  respond  with  some 
irritation.  The  Committee  recommended 
that  the  levels  of  formaldehyde  in  indoor 
residential  air  be  kept  at  the  lowest 
practical  concentration.  (A-l) 

Studies  of  human  exposure  to 
formaldehyde  have  generally  been 
either  controlled  exposure  studies,  home 
exposure  studies  or  occupational 
exposure  studies.  In  the  controlled 
exposure  studies,  healthy  young 
volunteers  were  subjected  to 
formaldehyde  concentrations  of  0.03-4.0 
ppm.  These  volunteers  experienced,  in 
general,  mild  to  severe  discomfort  and 
irritation  of  the  eye,  nose,  and  throat,  as 
well  as  an  increase  in  eye  blinking  rate 
and  a  decrease  in  nasal  mucous  flow 
rate.  (A-2,  A-3)  The  severity  of  these 
responses  and  the  numbers  of  subjects 
affected  were  dependent  on  the 
concentration  and  duration  of  exposure. 

Under  less  controlled  conditions,  case 
studies  of  formaldehyde  exposure  in 
mobile  homes  and  U.F.  foam  insulated 
homes  at  concentrations  ranging  from 
0.03-10  ppm  produced  an  even  greater 
variety  of  adverse  health  affects.  (A-4, 
A-5,  A-6) 4  In  those  mobile  homes 
where  consumers  had  complaints,  90 
percent  of  the  formaldehyde 
concentrations  measured  were  below  1 
ppm.  The  reactions  included 
drowsiness,  nausea,  and  headaches;  as 
well  as  irritation  of  the  eye,  nose,  and 
respiratory  tract.  (A-4)  In  a  group  of 
homes  with  U.F.  foam  insulation  with 
levels  less  than  0.5  ppm  formaldehyde, 
consumers  reported  eye  irritation,  upper 
respiratory  symptoms,  headaches  and 
skin  problems.  Disturbances  of  the 
gastrointestinal  tract  were  also  reported. 
(A-5)  In  these  homes,  the  likely  cause  of 
the  adverse  health  effect  is  the 
formaldehyde  gas  released  from  the  U.F. 
foam  insulation  since:  (1)  formaldehyde 
levels  were  measured  in  these  homes; 

(2)  formaldehyde  levels  have  been 
shown  to  increase  in  homes  insulated 


'  It  is  rarely  possible  to  determine  a  conclusive 
cause-effect  relationship  in  uncontrolled  human 
exposure  studies  involving  the  home  or  work,  since 
there  may  be  some  uncontrolled  variables,  including 
exposure  to  other  possible  causative  agents. 
However,  in  each  of  these  studies  cited  the  authors 
conclude  formaldehyde  is  the  cause  of  the  observed 
symptoms. 

Although  each  of  these  studies  may  not.  by  itself 
conclusively  show  that  formaldehyde  exposure 
causes  adverse  health  effects,  whea  considered  as  a 
group,  together  with  the  results  from  the  controlled 
human  exposure  studies  and  animal  experiments, 
these  studies  show  a  definitive  cause-effect 
relationship  between  formaldehyde  and  adverse 
health  effects.  (A-38) 
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with  U.F.  foam  insulation  (A-39);  and  (3) 
the  concentration  of  gasses  released  by 
any  other  chemicals  would  not  have 
increased  following  the  installation  of 
the  insulation,  as  shown  by  a  DOE  study 
indicating  that  the  installation  of 
insulation  has  very  little  effect  on  air 
exchange  rate.  (E— 17) 

Persons  exposed  to  formaldehyde  in 
occupational  situations  have 
experienced  eye,  nose,  and  throat 
irritation  (tearing,  sneezing,  coughing, 
dry  and  sore  throat)  as  well  as 
decreased  sense  of  smell  and  skin 
irritation  caused  by  the  formaldehyde. 

(A -7.  A-8,  A -9) 

The  scientific  literature  also  contains 
reports  of  eye,  nose,  throat,  and  skin 
irritation,  headaches,  dizziness, 
increased  thirst,  lethargy,  irritability, 
disturbed  sleep,  inability  to  concentrate, 
moodiness,  paranoia,  crying  without 
cause,  and  a  crawling  sensation  of  the 
skin.  (A-7,  A-10,  A-ll,  A-12.  A-14)  In 
addition,  asthmatic  reactions  have  been 
observed  from  exposure  to 
formaldehyde.  (A-13,  A-15,  A-18,  A-17, 
A-18,  A-19)  Continued  exposure  for 
long  periods  can  also  lead  to  chronic 
changes  of  the  respiratory  tract,  such  as 
hypertrophic,  subtrophic,  or  atrophic 
rhinitis  and  pharyngitis.  (A-8) 

The  scientific  literature  indicates  that 
repeated  exposure  to  formaldehyde 
liquid  can  cause  sensitization  6  in 
certain  individuals.  When  exposed  to 
formaldehyde  these  sensitized  persons 
may  exhibit  allergic  dermatitis  (A-21, 
A-22,  A-23)  or  mild  to  severe  asthmatic 
reactions.  (A-18.  A-19)  There  are 
indications  that  some  of  the  sensitized 
individuals  may  develop  increasingly 
severe  reactions  from  continued 
exposure  to  formaldehyde.  (A-24,  A-23. 
A-4)  It  is  estimated  that  4.5  to  7.8 
percent  of  the  population  may  be 
potentially  capable  of  becoming 
sensitized  to  formaldehyde,  based  on 
predictive  testing  performed  on  healthy 
adult  volunteers.  (A-25)  More  recent 
information  indicates  that  the  size  of  the 
population  prone  to  formaldehyde 
sensitization  may  be  1  to  4  percent  of 
the  general  population.  (A-40) 

Persons  who  have  a  history  of  allergic 
or  inflammation  diseases  are  generally 
considered  to  be  more  prone  to  the 
development  of  new  chemical  allergies, 
including  an  alleigy  to  formaldehyde. 
(A-26)  Although  the  causes  for  this 
increased  sensitivity  have  not  been 
determined,  these  factors  could  be 


*  Sensitization  is  an  allergic  process  caused  by 
repeated  exposure  to  certain  substances.  Persons 
who  are  sensitized  have  a  greatly  increased 
capacity  to  respond  to  subsequent  exposures  of  an 
offending  agent.  Subsequent  exposures  may 
therefore  produce  severe  reactions  with  little 
correlation  to  the  amounts  of  excitant  involved. 


related  to  (1)  genetic  factors  controlling 
the  allergic  process,  (2)  the  allergic 
process  itself,  or  (3)  the  likelihood  that 
one  of  the  allergenic  products  to  which 
the  individual  was  exposed  either 
contained  or  produced  formaldehyde. 
Persons  who  have  asthma  or  other 
respiratory  problems  are  likely  to 
experience  more  serious  reactions  when 
exposed  to  formaldehyde.  (A-28,  A-30) 
Based  on  this  information,  persons  who 
have  respiratory  problems  or  allergies, 
especially  persons  who  are  allergic  to 
formaldehyde,  are  likely  to  experience 
more  serious  physical  reactions  when 
exposed  to  formaldehyde  gas  released 
from  U.F.  foam  insulation. 

The  in-depth  investigations  of 
consumer  complaints  concerning  U.F. 
foam  insulation  and  the  scientific  and 
medical  literature  discussed  above 
indicate  that  exposure  to  formaldehyde 
can  produce  various  illnesses  in 
humans.  (A-27)  The  extent  and  duration 
of  the  illnesses  depend  on  the  degree  of 
the  exposure  and  the  physical  condition 
of  the  victim.  In  the  case  of  brief 
contact,  formaldehyde  gas  commonly 
causes  symptoms  such  as  nasal 
irritation  and  congestion,  stuffiness, 
watering  and  burning  of  the  eyes, 
sneezing,  sinus  pain,  coughing,  irritation, 
dryness,  and  burning  of  the  throat.  In 
addition,  exposures  of  short  duration 
have  produced  headaches,  dizziness, 
nosebleeds,  and  nausea.  Although  some 
of  the  symptoms  of  exposure  to 
formaldehyde  are  similar  to  those 
associated  with  colds,  flu,  and  allergies, 
the  symptoms  continue  during  exposure 
but  are  partially  or  completely 
alleviated  when  the  person  leaves  the 
site  of  exposure. 

Repetitive  exposure  to  formaldehyde 
appears  to  affect  primarily  the 
respiratory  system.  Respiratory 
illnesses,  which  have  been  reported  to 
be  caused  by  chronic  formaldehyde 
irritation  include:  difficulty  in  breathing 
(asthma-like  symptoms),  chronic  rhinitis 
and  pharyngitis,  chest  pains,  persistent 
cough  and  “chest  congestion". 

Exposures  of  sufficiently  prolonged 
duration  may  markedly  aggravate 
existing  pulmonary  pathology  and  could 
initiate  severe  pulmonary  illnesses.  (A- 
27) 

Based  on  consumer  complaints 
concerning  U.F.  foam  insulation  and  in- 
depth  investigations  of  these  complaints, 
the  most  commonly  reported  symptoms 
are  eye,  nose,  and  throat  irritation, 
persistent  cough,  respiratory  distress, 
skin  irritation,  nausea,  headaches  and 
dizziness.  The  in-depth  investigations 
include  reports  of  hospitalizations 
following  installation  of  the  product.  (A- 
34)  The  range  of  severity  of  reported 


reactions  varies  from  short  term 
discomfort  to  chronic  impairment,  such 
as  the  loss  of  visual  acuity,  reduction  in 
lung  function,  and  sensitization  to 
subsequent  exposures  to  formaldehyde. 

Some  observers,  in  commenting  on  the 
Commission's  proposed  notice  to 
consumers,  have  argued  that  the  health 
effects  attributed  to  formaldehyde 
released  from  U.F.  foam  insulation  may 
be  caused  by  other  indoor  air  pollutants, 
such  as  carbon  monoxide,  carbon 
dioxide,  radon,  nitrogen  dioxide,  and 
sulphur  dioxide.  However,  the  available 
information  shows  that  this  is  unlikely. 
Some  of  the  suggested  pollutant 
gasses — carbon  monoxide,  carbon 
dioxide,  and  radon — are  non-irritating, 
and  thus  would  not  produce 
formaldehyde-related  symptoms  at 
levels  normally  found  in  the  home.  (A- 
37)  In  addition,  the  concentrations  of  the 
irritant  gasses  nitrogen  dioxide  and 
sulphur  dioxide  found  in  the  home 
appear  to  be  below  levels  producing 
eye,  nose,  and  throat  irritation  in 
humans.  (A-37)  Since  studies  have 
shown  that  the  air  exchange  rate  in 
homes  is  generally  decreased  by  less 
than  25  per  cent  by  installing  insulation 
and  undertaking  other  efforts  to 
conserve  energy  (E— 17),  there  is  no 
reason  to  believe  that  the  levels  of  these 
gasses  would  have  increased 
substantially  following  the  installation 
of  U.F.  foam  insulation.  Thus,  it  is  highly 
unlikely  that  other  indoor  air  pollutants 
are  the  cause  of  the  symptoms  that  have 
been  reported.  (A-37) 

F.  Degree  of  the  Risk  of  Injury 

(1)  Risk  of  Chronic  Injury.  As 
explained  in  the  report  of  the  Federal 
Panel  on  Formaldehyde,  existing 
epidemiological  studies  are  inadequate  . 
to  predict  the  magnitude  of  the  risk  of 
injury  from  cancer  associated  with  U.F. 
foam  insulation.  As  a  result,  in  order  to 
provide  some  quantitative  estimate  of 
the  increased  incidence  of  this  risk  of 
injury  the  Commission  staff  has 
prepared  an  estimate  of  the  risk  of 
injury  from  cancer  to  consumers 
resulting  from  the  release  of 
formaldehyde  gas  from  U.F.  foam 
insulation  installed  in  their  residences. 
(C— 6)  The  risk  assessment  estimates  that 
up  to  150  people  may  develop  cancer 
among  the  population  of  1.75  million 
persons  exposed  to  formaldehyde  in 
residences  that  have  been  insulated 
with  U.F.  foam  insulation  from  1975  to 
1980.®  The  risk  assessment  also 
estimates  that  up  to  23  people  could 


0  Risk  estimation  uses  statistical  methods  to 
establish  a  correlation  between  the  magnitude  of 
the  carcinogen’s  effect,  as  observed  in  experimental 
animals,  and  the  magnitude  of  the  effects  expected 
in  the  human  population. 
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develop  cancer  from  installations  of  the 
product  in  the  next  year.  Although  the 
estimates  reflect  the  limitations  and 
uncertainties  of  the  data,  they  do 
provide  a  measure  of  the  magnitude  of 
the  problem  associated  with  the  levels 
of  formaldehyde  to  which  consumers  are 
exposed  from  U.F.  foam  insulation. 

In  preparing  the  risk  assessment  for 
U.F.  foam  insulation,  the  Commission 
staff  relied  upon  the  model  used  by  the 
Federal  Panel  to  assess  the  risk  of  nasal 
tumors  in  rats  caused  by  the  inhalation 
of  formaldehyde  insulation. 

The  staff  risk  assessment  uses  the 
Federal  Panel's  model  to  predict  the  risk 
to  the  consumer  from  exposure  to 
formaldehyde  gas  released  from  U.F. 
foam  insulation. 

The  Panel  chose  a  model  known  as 
the  “multistage”  model. 7  This  model  for  . 
predicting  the  risk  of  cancer  to  humans 
was  chosen  by  the  Panel  since  it  Fits  the 
experimental  data  on  formaldehyde 
better  than  other  available  models.* This 
multistage  model  is  also  the  model  most 
consistent  with  prevalent  theories  on 
chemical  carcinogenicity.  Many 
carcinogens  are  thought  to  induce 
cancer  through  a  series  of  stages.  At 
high  doses  of  formaldehyde,  the  dose- 
response  curve  for  the  multistage  model 
curves  upward,  suggesting  that 
formaldehyde  may  affect  more  than  one 
stage  in  the  development  of  cancer. 
However,  because  the  effects  of  a 
carcinogen  may  be  additive  to  existing 
processes  in  the  development  of  cancer, 
there  is  a  strong  argument  that  at  low 
doses  carcinogenic  response  is  linear 
with  dose.  Thus,  at  low  doses,  a 
carcinogen  probably  affects  only  one 
stage  in  cancer  development.  (C-18) 
(Other  agents  to  which  the  human 
population  is  generally  exposed  could 
cause  the  further  progression  to  cancer.) 
The  linearized  multistage  model  takes 
this  into  account,  and  predicts  that  at 
low  doses,  the  rate  of  cancer  induction 
will  be  proportional  to  the  formaldehyde 
dose. 

The  multistage  model  generates  a 
range  of  values  from  the  experimental 
data  in  predicting  human  cancer.  The 
Commission  staff  has  used  the  upper 


’Dr.  David  Gaylor  of  the  National  Center  for 
Toxicological  Research,  has  selected  the  multistage 
model  to  provide  a  quantitative  assessment  of  the 
dose-response  relationship  of  formaldehyde  levels 
to  tumor  rates  observed  in  the  CUT  study.  (C-l)  The 
multistage  model  is  widely  used  for  assessing  the 
cancer  risk  to  humans  and  has  been  chosen  for 
general  use  by  the  Carcinogen  Assessment  Croup  at 
EPA.  The  current  scientific  literature  contains 
extensive  support  for  the  selection  of  this  model  (C- 
13.  C-16.  C-l 7,  C-18.  C-19,  C-20,  C-21). 

'If  the  Panel  and  the  Commission  staff  had 
instead  used  the  linear  model,  then  this  model 
would  have  predicted  significantly  higher  risk  to 
humans.  (C-40). 


estimate  (the  estimate  from  the  upper  95 
percent  confidence  limit  of  the  model)  in 
calculating  the  risk  for  residents  of 
buildings  with  U.F.  foam  insulation.* The 
upper  estimate  is  reasonable  in 
extrapolating  from  animal  data  to  the 
human  population  since  the  laboratory 
animals  were  exposed  to  a  number  of 
carcinogens,  as  well  as  other  factors 
that  may  contribute  to  the  development 
of  cancer  in  the  presence  of  a 
carcinogen.  (C-40). 

The  laboratory  experimental  data  on 
the  release  of  formaldehyde  gas  from 
samples  of  U.F.  foam  insulation 
correlates  closely  to  the  levels  of 
formaldehyde  in  homes.  (C-22)  In 
quantifying  the  risk  to  the  human 
population  the  Commission  has  used  the 
best  available  data,  and  has  relied  upon 
reasonable  assumptions  where  the  data 
are  not  clear. 

The  risk  assessment  model 
establishes  a  relationship  between  the 
exposure  (dose)  of  the  experimental 
animals  in  the  CUT  long  term  inhalation 
study,  and  the  tumors  (responses)  which 
resulted.  This  dose-response 
relationship  is  then  applied  to  the 
human  population  exposed  to 
formaldehyde.  Differences  in  duration 
and  concentration  of  exposure  between 
the  animal  and  human  populations  are 
taken  into  consideration  by  means  of 
the  model. 

The  risk  assessment  applies  the  risk 
factors  that  are  derived  to  two  separate 
consumer  population  exposure  groups. 
The  first  group  is  made  up  of  residents 
of  homes  insulated  with  U.F.  foam 
insulation  where  the  levels  of 
formaldehyde  were  sufficiently  high  to 
cause  complaints  of  adverse  health 
effects.  An  exposure  concentration  level 
over  time  is  derived  from  levels 
measured  in  these  homes  at  various 
times  after  the  product  was  installed. 

For  purposes  of  the  chronic  risk 
assessment  the  proportion  of  complaint 
homes  to  all  homes  with  U.F.  foam 
insulation  is  based  on  a  study  in  New 
Jersey  by  Thun  et.  al.  comparing  the 
health  effects  demonstrated  for  U.F. 
foam  insulation  homes  versus  control 
households.  This  comparison  indicates 
that  6.9  percent  of  all  U.F.  foam 
insulation  homes  may  have  levels  of 
formaldehyde  similar  to  measured  levels 
in  “complaint”  homes.  When  the  risk 
factors  from  the  CIIT  data  are  applied  to 
residents  of  U.F.  foam  insulation  homes 
who  have  health  complaints,  the 
assessment  predicts  that  there  will  be 
an  additional  35  cancers  among  the 
estimated  120,000  people  living  in  those 


'The  linearized  multistage  model  is  the  upper 
confidence  limit  of  the  general  multistage  model. 


homes.’0 This  means  that,  on  the 
average,  a  person  in  a  home  with  levels 
of  formaldehyde  similar  to  those 
measured  in  “complaint"  homes  has  an 
increased  risk  of  contacting  cancer  of 
approximately  three  in  10.000  (or  290  in 
one  million). 

The  risk  assessment  also  calculates 
the  risk  for  the  total  population  of 
individuals  who  are  residents  of  homes 
with  U.F.  foam  insulation.  The 
Commission  has  sponsored  a  study 
conducted  by  the  Franklin  Research 
Center.  (E-5)  In  this  research,  panels 
simulating  actual  walls  were  foamed 
and  the  concentrations  of  formaldehyde 
released  were  measured  and  then  used 
to  predict  concentrations  of 
formaldehyde  gas  in  homes  insulated 
with  U.F.  foam  insulation."  The 
predictions  were  based  on  estimates  for 
room  size,  amount  of  wall  cavity 
insulated,  average  air  exchange  rate, 
and  an  equation  that  estimates  the 
relationship  between  the  age  of  the  U.F. 
foam  insulation  and  the  formaldehyde 
concentration  in  a  room.  Based  on  the 
formaldehyde  exposure  levels  from  the 
Franklin  Research  Center  data  (C— 3),  the 
Commission  staff  has  estimated  a  range 
for  the  risk  of  cancer  due  to  the 
offgassing  of  formaldehyde  from  U.F. 
foam  insulation.  This  range  applies  to 
U.S.  homes  (single  detached  dwellings) 
insulated  with  U.F.  foam  insulation  from 
1975  Vo  1980,  as  well  as  to  any  future 
homes  insulated  with  "best  available 
technology  foam”.  The  upper  value  of 
the  range  indicates  that  150  cancers  may 
develop  among  the  estimated  population 
of  1.75  million  individuals  currently 
exposed  in  500,000  homes.  The 
estimation  of  the  upper  value  of  risk  is 
based  on  assumptions  on  the  side  of 
safety,  but  not  worst  case  assumptions. 
This  upper  estimate  of  the  risk  can  also 
be  expressed  as  follows:  Any  individual 
living  in  a  home  with  U.F.  foam 
insulation  for  7  years  after  installation, 
would  have  an  85  in  a  million  (or 
approximately  a  one  in  10,000) 
additional  risk  of  developing  cancer 


10  The  estimate  of  the  risk  of  cancer  1o  persons 
who  have  already  had  U.F.  foam  insulation  installed 
is  based  on  the  estimates  that:  500.000  homes  have 
been  insulated  with  U.F.  foam  insulation;  there  are 
an  average  of  3.5  persons  per  household:  and 
persons  in  these  homes  have  an  average  potential 
exposure  of  16  hours  per  day.  seven  days  per  week, 
for  seven  years.  The  estimate  is  also  based  on  a 
formaldehyde  level  versus  time  curve  developed 
from  measured  levels  in  homes. 

"  The  Franklin  Research  Center  data  were 
derived  from  “properly  foamed"  foam  samples 
which  the  industry  participants  stated  met  the 
proposed  Department  of  Energy  specifications 
These  samples  were  produced  under  optimum 
laboratory  conditions  using  best  available 
technology.  This  data  can  be  used  to  assess  the  risk 
from  existing  installations  as  well  as  projected 
future  installations. 
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from  the  formaldehyde  released  by  the 
insulation. 

The  risk  factors,  the  calculated 
formaldehyde  levels,  and  the  assumed 
exposure  scenario  in  the  risk 
assessment  can  similarly  be  applied  to 
future  installations  of  U.F.  foam 
insulation.  Although  the  exact  number 
of  future  installations  in  the  absence  of 
a  ban  is  unknown,  if  the  instances  of 
future  installations  are  the  same  as 
projected  1980  installations,  and  if  the 
performance  of  U.F.  foam  insulation  is 
similar,  then  up  to  23  additional  cancers 
could  eventually  result  from 
installations  in  the  next  year. 

The  Commission  cautions  that  this 
mathematical  quantification  of  cancer 
risk  from  U.F.  Foam  insulation  is  only 
intended  as  an  approximation  based  on 
reasonable  estimates  and  assumptions 
of  the  potential  magnitude  of  the  public 
health  problem.  The  risk  estimate  is 
based  on  data  from  animals,  living  in  a 
controlled  laboratory  environment,  that 
are  carefully  exposed  to  specific 
amounts  of  a  single  carcinogen.  Human 
beings,  on  the  other  hand,  are  exposed 
to  a  variety  of  uncontrolled  conditions 
that  may  increase  the  potential  for 
inducing  cancer  when  formaldehyde  gas 
is  present.  As  a  result,  the  mathematical 
quantification  of  cancer  risk  described 
here  may  well  underestimate  the 
additive  risk  to  human  beings  from 
exposure  to  a  small  amount  of  a 
carcinogen.  (C— 14) 

(2)  Risk  of  Acute  Injury.  As  noted 
earlier,  the  Commission's  proposed  ban 
is  based  principally  on  the  information 
concerning  the  risk  of  cancer.  However, 
the  information  described  below 
concerning  the  risk  of  acute  illness  also 
supports  the  proposal. 

As  of  December,  1980  the  Commission 
has  received  nearly  1,600  complaints  ’* 
involving  an  estimated  4,100  people 
concerning  adverse  health  effects 
associated  with  the  release  of 
formaldehyde  from  U.F.  foam  insulation. 
(A-30,  A-31)  Over  one-half  of  these 
complaints  were  reported  directly  to  the 
Commission,  and  the  remainder  were 
referred,  mainly  by  various  State 


“The  Commission  considers  a  complaint  to  be  a 
report  where  one  or  more  persons  linked  health 
problems  to  reactions  to  previously  installed  U.P. 
foam  insualtion.  The  count  of  complaints  does  not 
include  general  inquiries,  or  odor  complaints  where 
health  problems  are  not  discussed.  The  definition  of 
complaint  applies  to  phone  and  letter  complaints. 
Statements  by  phone  or  in  writing  where  a 
consumer  reports  a  hazard  associated  with  a 
consumer  product  are  included  within  the  consumer 
complaint  data  base.  Any  gross  or  systematic 
misstatements  by  consumers  would  be  uncovered 
during  the  process  of  evaluating  the  nature  and 
severity  of  the  hazard.  The  Commission  has  no 
information  showing  that  there  is  any  pattern  of 
intentionally  false  statements  from  consumers  in  the 
complaint  information  for  U.F.  foam  insulation. 


agencies.  The  Commission  has 
complaints  from  47  States,  and  has 
received  10  or  more  complaints  from  21 
States.  (A-33)  Most  of  these  complaints 
involve  installations  of  U.F.  foam 
insulation  that  occurred  after  1977, 
although  a  small  proportion  of 
installations  occurred  in  1976  and 
earlier.  (A-33)  In  some  cases  the 
reactions  to  formaldehyde  gas  do  not 
appear  for  months  after  installation. 

Also,  the  connection  between  the 
symptoms  and  the  insulation  may  be 
delayed  or  never  recognized  by  the 
consumer.  As  a  result,  the  Commission 
does  not  know  the  exact  number  of 
health  problems  from  U.F.  foam 
insulation. 

The  Commission  staff  has  conducted 
in-depth  investigations  for  over  400  of 
the  consumer  complaints  and  has 
reviewed  over  350  of  these 
investigations.  (A-33)  The  in-depth 
investigations  reviewed  so  far  have 
confirmed  the  presence  of  U.F.  foam 
insulation  and  the  involvement  of  a 
human  health  problem  for  over  90 
percent  of  the  consumer  complaints 
investigated.  (A-32)  Thirty-one  persons 
were  hospitalized,  primarily  for 
respiratory  distress,  after  U.F.  foam 
insulation  was  installed.  (A-34)  Eleven 
persons  in  five  households  reported 
being  sensitized  to  formaldhyde.  (A— 35) 
In  over  a  fourth  of  the  investigated 
cases,  involving  nearly  100  families, 
there  were  reports  that  some  or  all  of 
the  occupants  either  vacated,  or  planned 
to  vacate,  all  or  a  portion  of  the  building 
for  various  periods  of  time,  or  had  to 
delajl  their  move  into  a  home  insulated 
with  U.F.  foam  insulation.  (A-36)  Some 
of  these  families  were  advised  to  leave 
their  homes  by  their  physicians.  (A-36) 

In  about  half  of  the  households  involved 
in  the  consumer  complaints,  someone 
sought  medical  treatment.  (A-33)  The 
health-related  symptoms  were  linked  to 
formaldehyde  by  a  doctor  or  someone  in 
the  medical  profession  in  about  50  of  the 
investigation  reports.  (A-33)  Non¬ 
specific  allergic  reactions  were 
diagnosed  in  an  additional  30  families. 
For  some  of  these  investigation  reports, 
there  are  detailed  case  histories  and 
laboratory  test  results  documenting  the 
symptoms  of  the  complainants.  (A-33) 
About  40  percent  of  the  reports  state 
that  the  symptoms  improve  when  the 
victim  leaves  the  insulated  environment 
and  reappear  after  the  victim  returns  to 
the  environment.  (A-33) 

Nearly  one  hundred  of  the  in-depth 
investigations^and  many  of  the  State 
complaints,  include  measurements  of 
levels  of  formaldehyde.  (A-33)  Many 
residences  had  levels  of  formaldehyde 
that  were  measured  at  or  below  0.1  ppm. 


About  one-third  of  the  residences  had 
levels  over  1  ppm.  The  levels  were 
measured  in  homes  at  intervals  ranging 
from  a  few  weeks  to  several  years  after 
installation.  In  order  to  guarantee  strict 
adherence  to  a  prescribed  collection  and 
laboratory  procedure  for  making 
measurements,  the  Commission  staff 
conducted  measurements  of  free 
formaldehyde  in  selected  cases. 

G.  Feasibility  of  a  Standard 

Section  7  of  the  CPSA,  15  U.S.C.  2058, 
provides  that  the  Commission  may  issue 
consumer  product  safety  standards 
consisting  of  requirements  as  to 
performance,  composition,  contents, 
design,  construction,  finish,  or  packaging 
of  a  consumer  product,  as  well  as 
requirements  that  a  consumer  product 
be  marked  with  or  accompanied  by 
clear  and  adequate  warnings  or 
instructions,  or  requirements  respecting 
the  form  of  warnings  or  instructions. 
Requirements  of  a  standard  must  be 
reasonably  necessary  to  prevent  or 
reduce  an  unreasonable  risk  of  injury 
associated  with  the  product. 

The  Commission  has  examined 
existing  standards  and  manufacturers' 
specifications  for  U.F.  foam  insulation, 
including  the  standards  recently  issued 
by  the  Department  of  Energy  (DOE)  and 
the  National  Insulation  Certification 
Institute  (NICI).  (E-l,  E-2,  E-3,  E-4.  E-6. 
E-7).  None  of  these  standards  have  been 
shown  to  result  in  reduced 
formaldehyde  levels  in  the  home.  The 
Commission  has  also  considered 
possible  additional  provisions  or 
improvements  in  existing  standards  that 
would  theoretically  appear  to  reduce  the 
release  of  formaldehyde  gas  from  U.F. 
foam  insulation.  However,  there  are  no 
existing  data  which  demonstrate  that 
any  of  these  provisions  do  in  fact  reduce 
levels  of  formaldehyde  emissions  even 
when  tested  in  a  laboratory.  In  addition, 
because  of  variables  in  the  procedures 
for  installing  the  product,  and  variables 
that  are  likely  to  occur  at  the  site  where 
the  product  is  mixed  and  installed  in  the 
walls  (for  example,  the  type  of 
construction  of  the  building, 
temperature,  humidity,  and  moisture 
content  of  the  building  materials),  any 
reduction  in  formaldehyde  release 
observed  in  laboratory  tests  would  not 
necessarily  ensure  a  reduction  of  actual 
formaldehyde  levels  when  the  product  is 
manufactured  in  the  field.  (E-l) 

Because  U.F.  foam  insulation  is 
manufactured  on  the  job  site,  as  it  is 
mixed  and  pumped  into  the  walls  of  a 
building,  it  is  not  possible  to  apply 
traditional  methods  of  product  control 
and  quality  assurance  to  the 
manufacturing  process.  These  methods 
generally  rely  on  having  a  product  with 
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a  fixed  composition  that  can  be 
examined  or  sampled  before  it  is  sold  to 
the  consumer.  However.  U.F.  foam 
insulation  does  not  exist  as  a  product 
until  it  is  foamed  into  the  walls  of  the 
building  being  insulated.  The  chemical 
composition  of  the  product  can  change 
as  equipment  fluctuations  affect  the 
chemical  ratios  during  the  foaming 
process  or  as  the  foam  dries  (cures). 13 
The  actual  foaming  operation  is 
considered  to  be  an  art  or  specific, 
learned  skill.  (E-2)  Based  on  the 
research  conducted  for  the  Commission 
by  the  Franklin  Research  Center  (E— 5). 
where  commercial  brands  of  U.F.  foam 
insulation  were  tested  under  optimum 
conditions,  the  Commission  concludes 
that  all  existing  types  of  U.F.  foam 
insulation  tested  release  measurable 
amounts  of  formaldehyde  gas  and  that  it 
is  not  currently  possible  to  ensure  that 
U.F.  foam  insulation  can  be 
manufactured  at  the  job  site  without 
releasing  formaldehyde.  (E-2) 

The  factors  discussed  here  that  may 
affect  the  potential  for  formaldhyde 
release  are  only  some  of  the  factors  that 
the  Commission  has  identified.  There 
may  be  additional  factors,  as  yet 
unidentified,  that  also  contribute  to  • 
formaldehyde  release  from  the  product. 

A  major  problem  in  attempting  to 
control  the  release  of  formaldehyde  is 
caused  by  the  fact  the  final  product  may 
not  be  homogeneous  in  structure  and 
chemical  linkages. 

(1)  Analysis  of  Existing  Standards  and 
Manufacturer’s  Specifications 

The  Commission  staff  has  prepared  a 
comprehensive  analysis  of  six  existing 
or  proposed  standards  and  twelve 
manufacturer’s  specifications  for  U.F. 
foam  insulation.14  (E— 3)  The  analysis 
focused  on  the  following  parameters  and 
requirements  that  have  previously  been 
considered  to  be  related  to  the  release 
of  formaldehyde  from  the  product.  The 
staff  concluded  that  none  of  the 
standards  or  specifications  could  be 
expected  to  adequately  control  the 
release  of  formaldehyde: 


13  During  the  curing  (or  polymerization  process) 
which  may  last  for  30  days  or  more,  depending  on 
temperature,  the  product  changes  chemically.  Since 
the  product  changes  chemically,  a  sample  foamed 
into  a  bucket  at  the  building  site  for  testing 
purposes  might  release  a  different  amount  of 
formaldehyde  gas  than  the  foam  insulation  installed 
in  the  walls.  Part  of  the  difference  is  caused  by  the 
material  composition  of  the  wall  cavity,  although 
additional  factors  may  be  involved.  (E-2) 

“The  following  standards  were  examined: 
Department  of  Energy  Standard  (1900):  HUD  Use  of 
Materials  Bulletin  No.  74.  (1977);  Dutch  Quality 
Requirements  for  U.F.  Foam  Insulation  (1976); 
British  Standards  5617  and  5618  (1978):  German 
Standard  DIN  18-159  (Part  2)  (1977):  Canadian 
Standards.  51-CP-24M  (1977),  51-CP-22MP  (1978). 


(a)  Free  Formaldehyde/ Aldehyde 
Content  in  the  Resin  and  Foam.  This 
requirement  is  based  on  the  assumption 
that  reducing  the  free,  or  unreacted, 
amount  of  formaldehyde/aldehyde 
content  in  the  resin  or  foam  will  reduce 
the  amount  of  formaldhyde  released 
from  the  product  after  installation. 
However,  based  on  the  Franklin 
Research  Center  Study  (E-5)  as  well  as 
statements  by  Dr.  Nigel  Pratt  of  Ciba- 
Geigy,  Cambridge.  England  and  Dr.  Beat 
Meyer  of  the  University  of  Washington 
at  the  Commission's  April  1980 
Technical  Workshop  on  Formaldehyde 
(E-8),  there  is  no  direct  relationship 
between  the  free  formaldehyde  content 
in  the  resin  and  the  amount  of 
formaldehyde  released  from  the  product. 
Reducing  die  level  of  free  formaldehyde 
in  the  resin  will  not  ensure  a  reduction 
in  the  total  amount  of  formaldehyde 
released  from  the  product. ,s 

Although  the  free  formaldehyde/ 
adehyde  content  in  the  foam  may  affect 
the  amount  of  formaldehyde  released 
from  U.F.  foam  insulation  shortly  after 
its  installation1*,  this  parameter  does  not 
appear  to  affect  the  long  term 
formaldehyde  release  from  the  product. 
(E— 3)  Other  functional  groups  within  the 
U.F.  foam  insulation  polymer,  such  as 
methylol  and  ethers,  contribute  to  long¬ 
term  release  of  formaldehyde,  especially 
under  conditions  of  high  temperature 
and  high  humidity.  (E-9,  E-10). 

(b)  Free  Formaldehyde  in  the  Air. 
Several  existing  standards  include 
recommended  or  accepted  levels  of 
ambient  formaldehyde,  or  free 
formaldehyde  in  the  air.  However,  as 
evidenced  by  the  research  conducted  at 
the  Franklin  Research  Center,  and  the 
Commission  staff  analysis  of  this  data, 
because  of  the  characteristics  of  the 
product  and  the  large  number  of 
potential  variables  that  may  affect  the 


ls  In  the  Franklin  Research  Center  study,  nine 
different  resins  were  used  in  manufacturing  samples 
of  commercial  U.F.  foam  insulation.  Free 
formaldehyde  content  in  the  resins,  as  determined 
by  the  sulfite  method,  ranged  from  0.01,  to  0.32 
percent  by  weight.  Air  samples  were  collected 
periodically  and  analyzed  for  formaldehyde  content 
using  a  modified  "NIOSH"  chromotropic  acid 
method.  Some  samples  with  low  free  formaldehyde 
content  released  more  formaldehyde  than  other 
samples  with  higher  free  formaldehyde/aldehyde 
content. 

18  After  U.F.  foam  insulation  is  manufactured  at 
the  site  of  installation,  the  product  characteristically 
releases  the  formaldehyde  in  the  fresh  foam.  This 
characteristic  is  known  as  the  short-term  release,  or 
a  short-term  off-gassing,  component.  However,  the 
product  also  continues  to  release  formaldehyde 
over  time,  as  further  chemical  reactions  occur.  This 
characteristic  is  known  as  the  long-term  release,  or 
long-term  off-gassing,  component.  Formaldehyde 
content  in  the  foam  will  vary  over  time.  There  may 
be  an  initial  decrease  in  the  amount  of 
formaldehyde  released  immediately  after 
installation,  followed  by  a  later  increase  in  the 
release  of  formaldehyde.  (E-9.  E-15). 


rate  of  release  of  formaldehyde  gas, 
there  is  no  way  of  predictably  limiting 
the  amount  of  formaldehyde  that  is 
released  or  ensuring  that  a  certain  level 
is  not  exceeded  in  the  home.  (E-2.  E-5) 
Further,  the  rate  at  which  formaldehyde 
is  released  from  the  product  is  affected 
by  changes  in  temperature,  and 
therefore  changes  in  seasons.  (E-10)  As 
a  result  specifying  a  limit  of  free 
formaldehyde  in  the  air  provides  no 
assurance  that  the  actual  level  will  not 
exceed  the  specified  level.  In  addition, 
as  described  earlier,  there  is  some  risk 
of  injury  from  cancer  to  persons 
exposed  to  any  level  of  formaldehyde 
gas. 

(c)  Shelf-Life  for  Resin  and  Foaming 
Agent.  The  resin  used  as  a  component 
material  in  making  U.F.  foam  insulation 
has  a  limited  shelf-life  that  is  affected 
by  the  heat  to  which  the  material  is 
exposed.  (E-2,  E-3,  E-ll)  Using  a  resin 
that  has  degraded  over  time  could 
decrease  the  quality  of  the  product  and 
result  in  a  greater  amount  of 
formaldehyde  gas  released.  The  self-life 
of  the  foaming  agent  has  not  been 
shown  to  affect  the  quality  of  the 
product  to  the  same  extent.  Nearly  all  of 
the  existing  standards  and 
specifications  include  provisions 
concerning  the  shelf-life  of  the  resin  and 
the  foaming  agent.  Most  standards  and 
specifications  require  the  resins  to  be 
labeled  for  their  shelf-life,  which 
generally  ranges  from  7  to  90  days,  and 
also  require  the  foaming  agents  to  be 
labeled  for  their  shelf-life,  which 
generally  ranges  from  two  days  to  one 
year.  The  Commission  has  evaluated 
these  provisions  and  concludes  that  it  is 
not  possible  to  rely  upon  general  shelf- 
life  limits  since  the  limits  depend  on  the 
chemical  formulation  and  the  thermal 
history  (involving  heat  and  time)  of  each 
individual  component  material.  Shelf- 
life  labeling  does  not  address  the 
temperatures  the  chemicals  were 
actually  subjected  to  before  the  product 
is  manufactured  at  the  site  of 
installation. 

(d)  Storage  Temperatures  for  Resin 
and  Foaming  Agent.  Many  of  the 
specifications  and  standards  include 
provisions,  such  as  limits  or  labeling 
requirements,  for  the  storage 
temperatures  of  the  resin  and  foaming 
agent.  Since  the  shelf-life  of  the  resin  is 
affected  by  heat,  the  storage 
temperature  of  the  resin  could  affect  the 
amount  of  formaldehyde  released  from 
the  product.  However,  the  specifications 
and  standards  contain  no  reliable 
mechanism  for  verifying  that  these 
provisions  have  been  met.  As  evidenced 
by  the  results  in  the  Franklin  Research 
Center  Study,  control  of  this  variable  is 


Federal  Register  /  Vol.  46,  No.  24  /  Thursday,  February  5,  1981  /  Proposed  Rules 


11197 


not  sufficient  to  eliminate  the  release  of 
formaldehyde  gas  from  the  product.  (E- 
51 

(e)  Ingredient  Reaction  Temperature. 
Many  manufacturers'  specifications,  and 
several  of  the  standards,  include 
recommended  temperature  ranges  for 
the  mixture  of  ingredients  as  the  product 
is  being  manufactured  (installed). 
However,  the  Commission  is  not  aware 
of  any  scientific  justification  for  the 
specific  temperature  ranges.  (E-3)  In 
addition,  the  study  conducted  by  the 
Franklin  Research  Center  showed  that 
samples  of  commercial  U.F.  foam 
insulation  that  purportedly  met  the 
specified  temperature  ranges  released 
formaldehyde.  (E— 5) 

(f)  Foam  Wet  Density.  Although  many 
of  the  manufacturers'  specifications  and 
standards  include  wet  density  ranges, 
the  Franklin  Research  Center  Study 
shows  that  the  rate  of  formaldehyde 
emission  is  relatively  insensitive  to  the 
ratio  of  resin  to  foaming  agent  during  the 
first  30  days  after  foam  preparation.  The 
rate  of  formaldehyde  emission  is  even 
less  sensitve  to  this  variable  at  longer 
periods  of  time  following  foam 
preparation.  (E-5)  The  Franklin 
Research  Center  study  shows  that  when 
the  air  pressure  is  reduced  while  the 
ratio  of  resin  to  foaming  agent  is  kept  at 
the  optimum  level  there  is  a  marked 
increase  in  formaldehyde  emission 
during  the  first  30  days.  The  research 
does  not  indicate,  however,  that  careful 
monitoring  of  air  pressure  or  conducting 
a  wet-density  check  would  be  sufficient 
to  eliminate  the  potential  for 
formaldehyde  release. 

(g)  Water  Hardness.  Several 
manufacturers  include  provisions  in 
their  specifications  that  address  water 
hardness  when  diluting  foaming  agent 
concentrates.  Several  standards  also 
include  water  hardness  provisions. 

Those  provisions  are  based  on  the 
assumption  that  proper  water  hardness 
assures  that  the  foaming  agent  will 
perform  properly  in  producing  a  quality 
foam  with  a  desirable  cell  size,  and  that 
“good  quality”  foam  is  les9  likely  to 
release  formaldehyde  gas.  In  its 
research  for  the  Commission,  the 
Franklin  Research  Center  produced  two 
test  foam  insulation  samples  where  the 
foaming  agent  was  reconstituted  using 
soft  (deionized)  water  instead  of 
moderately  hard  water.  The  results  of 
this  test  shows  that  water  hardness  does 
not  affect  the  release  of  formaldehyde 
gas. 

(h)  Foam  Installation  Practice.  Many 
of  the  standards  and  manufacturers' 
specifications  include  provisions 
concerning:  (1)  temperature  limits  for 
surface  cavity  temperatures  where  the 
insulation  is  to  be  pumped;  (2) 


installation  of  the  product  in  ceilings, 
attics,  floors,  partitions  and  interior 
walls,  or  in  below  grade  applications; 
and  (3)  the  use  of  vapor  barriers  before 
installation  of  the  product.  While  some 
of  these  variables,  especially  those 
concerning  the  installation  of  the 
product  in  certain  locations,  could  have 
an  effect  on  the  amount  of  formaldehyde 
gas  released  from  the  products,  strict 
adherence  to  these  provisions  would  not 
eliminate  the  potential  release  of 
formaldehyde  gas. 

(i)  Equipment.  The  Commission  staff 
has  also  evaluated  the  equipment  used 
in  the  process  of  manufacturing  U.F. 
foam  insulation  (E-4,  E-12.  E— 15).  Based 
on  the  Franklin  Research  Center  Study 
(E-5)  and  this  evaluation,  improper  use 
of  equipment  can  adversely  affect  the 
quality  of  the  insulation  and  increase 
the  amount  of  formaldehyde  released.  . 
However,  the  design  of  the  equipment 
has  essentially  no  effect  on  the  release 
of  formaldehyde  gas  from  the  product. 
(E-2,  E-4)  The  Commission  staff  and  the 
Franklin  Research  Center  evaluation 
show  that  automatic  flow  control 
equipment  cannot  be  relied  upon  to 
prevent  the  release  of  formaldehyde  gas, 
and  may  in  fact  cause  a  greater 
likelihood  of  problems  because  of 
decreased  vigilance  by  the  operator.  (E- 
2,  E-4,  E-5)  The  Commission  staff  has 
also  evaluated  what  is  purportedly  the 
most  advanced  equipment  which 
controls  all  three  flow  parameters:  resin, 
foaming  agent,  and  air.  (E-15)  Although 
this  equipment  may  assist  the  installer 
in  maintaining  the  correct  air  flow  and 
air  pressure,  the  equipment  will  not 
prevent  problems  associated  with  the 
release  of  formaldehyde  gas  from  the 
product.  (E-15) 

(2)  Standards  Issued  by  DOE  and  the 
National  Insulation  Certification 
Institute 

On  September  25, 1980  DOE  published 
interim  final  regulations  under  the 
National  Energy  Conservation  Policy 
Act  (NECPA)  (Public  Law  95-619) 
establishing  interim  material  and 
installation  standards  for  U.F.  foam 
insulation.  The  material  and  installation 
standards  issued  by  DOE  contain 
detailed  provisions,  including  many  of 
the  provisions  described  above  intended 
to  reduce  problems  associated  with  the 
release  of  formaldehyde  gas.  (Shortly 
before  DOE  published  its  interim  final 
standards,  the  National  Insulation 
Certification  Institute  (N1CI)  an  industry 
trade  association,  adopted  a  voluntary 
standard  that  closely  resembles  the 
DOE  standard.) 

In  the  preamble  to  the  interim 
standards,  DOE  stated  that  because  of 
the  on-going  evaluation  of  the 


carcinogenicity  of  formaldehyde  to 
humans,  and  the  research  being 
conducted  by  the  Franklin  Research 
Center,  as  well  as  for  other  reasons,  the 
effective  date  of  the  installation  and 
material  standards  was  stayed  until 
February  24. 1981  (45  FR  63787).  DOE 
also  stated  that  if  significant  new 
information  arises,  DOE  would  conform 
its  regulations  with  any  legal  action 
taken  by  the  Commission  with  respect 
to  U.F.  foam  insulation.  DOE  recognized 
that  the  interim  nature  of  the  standards 
reflects,  among  other  things,  the  need  for 
further  research  and  also  reflects  DOE's 
conclusion  that  there  is  insufficient 
information  to  respond  fully  to  questions 
in  the  preamble  to  the  proposed  rule  (44 
FR  75960)  concerning  safety  issues 
associated  with  the  release  of 
formaldehyde  gas  from  U.F.  foam 
insulation. 

The  Commission  staff  has  submitted 
detailed  comments  on  the  provisions  of 
the  DOE  standard  (E— 6)  and  has  also 
evaluated  the  standard  submitted  by 
NICI.  (E-7)  Based  on  these  analyses,  the 
provisions  of  the  DOE  standards  do  not 
adequately  control  the  potential  release 
of  formaldehyde  gas  from  the  product.  In 
research  conducted  for  the  Commission 
by  the  Franklin  Research  Center, 
samples  complying  with  the  specific 
provisions  of  the  DOE  standard  were 
tested  and  found  to  exhibit  off-gassing 
characteristics  that  could  have  produced 
a  level  of  formaldehyde  that  is 
equivalent  to  the  levels  found  in  many 
of  the  homes  measured  in  the 
Commission’s  in-depth  investigations. 
(E-5) 

(3)  Formaldehyde  Institute  Draft 
Standard 

On  December  17, 1980  the 
Formaldehyde  Institute  and  twelve  U.F. 
foam  insulation  manufacturers  and 
private  labelers  submitted  a  draft 
standard  presented  by  Dr.  C.  W.  Frank 
and  Dr.  Keith  R.  Long  of  the  University 
of  Iowa.  (E— 13)  According  to  Drs.  Long 
and  Frank,  and  draft  standard  is  based 
on  the  DOE  Interim  Final  Standard, 
American  Society  for  Testing  and 
Materials  Standards,  and  the  National 
Insulation  Certification  Institute 
standard. 

The  draft  standard  includes 
provisions  addressing  the  transportation 
and  storage  of  the  raw  materials  and  the 
manufacture  and  installation  of  the 
product.  The  draft  standard  also 
includes  provisions  concerning 
certification  that  the  product  meets  the 
standards.  According  to  Drs.  Long  and 
Frank,  the  draft  standard  will  reduce 
formaldehyde  emissions  from  "properly 
installed”  U.F.  foam  insulation  to 
approximate  ambient  levels  and  will  be 
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effective  in  virtually  eliminating 
complaints  due  to  formaldehyde 
emission.  (E— 14) 

The  Commission  staff  has  evaluated 
the  Formaldehude  Institute  draft 
standard  and  has  met  with 
Formaldehyde  Institute  representatives, 
including  Drs.  Long  and  Frank  to  discuss 
the  draft.  (E-15,  E-16)  The  draft 
standard  contains  two  provisions 
relating  to  formaldehyde  and  the  final 
product:  (1)  the  free  formaldehyde 
content  in  the  resin  and  the  fresh  foam 
and  (2)  the  total  formaldehyde  in  fresh 
and  cured  foam. 

Based  on  the  analysis  of  similar 
provisions  in  other  standards,  including 
the  DOE  standard  (E-3.  E-6).  the 
Commission  concludes  that  the 
provisions  concerning  the  free 
formaldehyde  content  in  the  resin  and 
the  fresh  foam  will  not  adequately 
address  the  problems  associated  with 
the  release  of  formaldehyde  gas  from 
the  product. 

The  draft  standard  requires  the 
content  of  free  formaldehyde  in  the  resin 
to  be  less  than  0.5  percent  by  weight, 
and  is  based  on  the  assumption  that 
reducing  the  amount  of  free 
formaldehyde  will  also  reduce  the 
amount  of  formaldehyde  released  from 
the  Final  product.  However,  the  Franklin 
Research  Center  has  shown  that 
reducing  the  level  of  free  formaldehyde 
in  the  resin  will  not  ensure  a  reduction 
in  the  total  amount  of  formaldehyde 
released  from  the  product.  (E-5,  E-8,  E- 
15) 

In  this  study,  some  products  with  low 
free  formaldehyde  content  performed 
worse  in  terms  of  formaldehyde  off¬ 
gassing  characteristics  than  others  with 
higher  free  formaldehyde  content.  The 
maximum  amount  of  free  formaldehyde 
that  would  be  allowed  under  the 
suggested  standard  would  actually 
allow  manufactures  to  increase  the 
amount  of  free  formaldehyde  over  levels 
in  current  product  formulations.  The 
current  formulations  tested  by  the 
Franklin  Research  Center  had  free 
formaldehyde  contents  of  0.32  percent  or 
less.  The  Commission  has  also  received 
health  complaints  involving  U.F.  foam 
insulation  resins  that  claim  to  have  less 
than  0.5  percent  free  formaldehyde. 

Since  the  provision  concerning  free 
formaldehyde  content  in  the  resin 
reflects  the  existing  state  of  the  art  in 
producing  U.F.  foam  insulation,  there  is 
no  expectation  that  this  provision  would 
have  any  future  beneficial  effect  on  the 
current  formulations  of  the  product  that 
have  been  shown  to  release 
formaldehyde  gas. 

The  draft  standard  also  requires  the 
free  formaldehyde  of  the  fresh  foam  to 
be  less  than  0.3  percent  by  weight.  This 


provision  may  have  a  beneficial  effect 
on  the  short-term  release  of 
formaldehyde  after  the  product  is 
installed.  (E-3)  However,  the  Franklin 
Research  Center  study  has  also  shown 
that  the  free  formaldehyde  content  of 
the  fresh  foam  does  not  affect  the  long 
term  release  of  formaldehyde  from  the 
product.  (E-3)  The  draft  standard  would 
not  result  in  a  change  in  resin 
composition  from  the  resin  compositions 
currently  used  by  manufacturers. 

The  draft  standard  requires  the  total 
amount  of  formaldehyde  in  the  foam  to 
be  determined  by  the  manufacturer,  and 
includes  a  new  procedure  for  measuring 
total  formaldehyde  in  the  foam.  The 
standard  requires  the  testing  of 
individual  samples  taken  from  the  fresh 
foam  and  from  the  cured  foam  (after  28 
days).  This  provision  is  not  supported 
t^y  data  or  any  technical  rational 
showing  that  it  relates  to  or  will  have  ' 
any  effect  on  the  long-term  release  of 
formaldehyde  gas.  (E-15) 

Because  of  the  absence  of  this  data 
and  rationale,  the  provisions  of  the 
standard  are  not  sufficient  to  provide  a 
basis  for  predicting  that  the  standard,  if 
followed,  will  result  in  reduced 
concentrations  of  formaldehyde  after 
U.F.  foam  insulation  is  installed.  (E-15) 

(4)  Possible  Provisions  for  Adequately 
Addressing  the  Potential  Formaldehyde 
Release  From  U.F.  Foam  Insulation 

The  Commission  staff  has  also 
examined  possible  provisions  for 
adequately  reducing  or  eliminating  the 
potential  for  formaldehyde  release  from 
U.F.  foam  insulation.  (E-2)  The  approach 
which  appears  the  most  promising, 
based  on  the  evaluations  and  studies 
conducted  so  far,  would  involve  the 
following  provisions:  Establishing  a  set 
of  pass/fail  criteria  and  product 
qualification  for  each  of  the  principal 
components  used  in  making  U.F.  foam 
insulation.  The  criteria  would  address 
such  factors  as  resin  at  the  plant;  the 
time-temperature  history  of  the  resin 
after  it  leaves  the  plant  and  before  it  is 
foamed;  the  foaming  agent;  the 
equipment;  and  the  actual  process  of 
manufacturing  (installing)  the  product. 

Before  this  approach  could  be 
assumed  to  be  effective  for  use  in  a 
mandatory  standard  it  is  necessary  to 
make  the  following  assumptions: 

(i)  A  safe  exposure  level  can  be  set  for 
formaldehyde. 

(ii)  Tests  of  foam  samples  can 
accurately  predict  performance  at  the 
site  where  the  product  is  manufactured. 

(iii)  Products  tested  could  meet  the 
pass/fail  criteria  under  a  set  of 
prescribed  conditions. 

(iv)  Component  controls  could  be 
developed  which  would  then  be 


effective  in  keeping  the  product  in  the 
walls  similar  to  the  product  tested  by 
eliminating  as  many  on-site  variables  as 
possible. 

However,  at  the  present  time,  (1)  an 
acceptable  safe  level  of  formaldehyde 
exposure  in  the  home  has  not  been 
established,  (2)  there  is  no  reliable 
method  to  predict  product  performance 
based  on  a  laboratory  sample  of  the 
product,  there  are  a  large  number  of 
variables  at  the  manufacturing  location 
that  could  affect  the  product's 
performance,  such  as,  the  type  of 
construction,  the  temperature  of  the  wall 
cavities,  the  existing  level  of 
formaldehyde  loading  in  the  home,  and 
meteorological  conditions  at  the  site 
before,  during,  and  after  the 
manufacturing  process  is  complete. 

Given  these  circumstances,  there  is  no 
compelling  data  showing  that  pass/fail 
criteria  and  the  provisions  for  ensuring 
these  criteria,  could  be  developed  that 
will  adequately  and  predictably  control 
the  release  of  formaldehyde  gas  from 
the  product.  (E- 2) 

(5)  Adequacy  of  Warnings  and 
Instructions 

In  the  case  of  many  other  consumer 
products,  a  warning  or  instruction 
requirement  can  often  be  attached  to  the 
product,  and  can  be  effective  in  reducing 
or  preventing  injuries  after  the  product 
is  purchased  and  is  being  used. 

However,  for  U.F.  foam  insulation,  it  is 
not  possible  to  physically  attach  the 
warning  requirement  to  the  product, 
since  it  is  pumped  into  the  interior  of 
wall  cavities  in  a  building.  In  addition, 
after  the  product  is  installed,  the 
consumer  cannot  take  any  preventive 
measures  to  reduce  or  prevent  the  off¬ 
gassing  of  formaldehyde. 

The  Commission  is  unable  to  ensure 
that  subsequent  purchasers  of 
residences  or  other  buildings  where  U.F. 
foam  insulation  has  been  installed 
would  receive  the  warnings  or 
instructions  that  have  already  been 
given  to  the  person  buying  the 
insulation.  Although  the  original 
purchaser  who  receives  warnings  or 
instructions  may  be  able  to  exercise  an 
informed  choice  concerning  the  risks 
associated  with  the  product,  a 
subsequent  buyer  of  the  building  may  be 
wholly  unaware  of  these  risks.  Since  the 
product  may  present  a  risk  of  injury 
from  cancer  at  levels  that  are  lower  than 
those  most  persons  could  detect,  the 
subsequent  purchaser  may  have  no 
reason  to  suspect  that  such  a  risk  is 
present. 

At  the  present  time  the  Commission 
concludes  that  requiring  the  U.F.  foam 
insulation  manufacturer  to  give  the 
consumer  written  warnings  and 
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instructions  would  not  be  effective  in 
addressing  the  risk  of  injury  associated 
with  the  product.  Since  many  sales  of 
the  product  appear  to  be  based  on 
personal  solicitation,  the  required 
warning  could  be  mitigated  by  oral 
statements  by  the  salesperson.  Further, 
the  impact  of  a  written  statement  could 
be  severely  diminished  in  the  confusion 
of  the  purchase  transaction.  A 
requirement  for  warnings  or  instructions 
is  also  not  likely  to  be  effective  because 
of  the  nature  of  the  product.  Unlike 
many  other  consumer  products  that  can 
readily  be  disposed  of,  such  as  toasters 
or  hair  dryers,  the  product  here  is  an 
expensive  one  with  a  long  product  life 
and  is  essentially  non-returnable,  or  one 
that  is  removable  only  at  great  expense 
and  effort.  (The  process  of  removing  the 
product  involves  removing  exterior  or 
interior  wall  materials  of  the  building 
and  can  cost  thousands  of  dollars.) 
Consumers  who  for  some  reason  do  not 
read  or  understand  the  warnings  or 
instructions  before  the  product  is 
pumped  into  the  walls  of  their  home 
may  have  little  effective  recourse  in 
later  addressing  problems  of 
formaldehyde  release. 

As  described  earlier  in  this  notice,  the 
Commission  has  proposed  a  regulation 
that  would  have  required  manufacturers 
to  provide  a  notice  to  consumers 
concerning  the  release  of  formaldehyde 
gas  from  the  product  and  the  acute 
illness  that  can  result  from  the  release  of 
this  gas  (45  FR  39438,  June  10, 1880). 
However,  the  disclosure  requirement 
proposed  by  the  Commission  did  not 
include  language  about  the  risk  of 
cancer  associated  with  the  product.  (At 
the  time  of  the  proposal,  the 
Commission  had  not  yet  received  the 
report  of  the  Federal  Panel  on 
Formaldehyde  or  the  24  month  results  of 
the  CIIT  study  on  the  carcinogenicity  of 
formaldehyde.)  Also,  several  of  the 
comments  received  on  the  proposal 
questioned  the  adequacy  of  the  scope  of 
the  notice  as  well  as  the  efficacy  of  the 
proposed  notice.  These  comments  raised 
concerns  similar  to  those  discussed 
above.  Since  the  proposed  notice  does 
not  include  information  concerning  the 
risk  of  injury  from  cancer,  and  since 
there  are  serious  questions  about  the 
efficacy  of  the  disclosure,  the 
Commission  has  decided  not  to  issue  a 
final  disclosure  requirement  at  this  time. 
However,  the  Commission  has  not 
formally  withdrawn  the  proposal.  The 
Commission  will  make  a  decision 
whether  to  formally  withdraw  the 
proposed  disclosure  requirement  at  the 
conclusion  of  this  rulemaking 
proceeding. 


Based  on  the  analysis  of  the 
engineering  information  and  the  reasons 
described  above,  at  this  time  the 
Commission  concludes  that  none  of  the 
existing  standards,  specifications  for  the 
product,  and  most  promising  approaches 
would  be  effective  as  a  mandatory 
standard  in  addressing  the  risk  of  injury 
associated  with  the  product.  The 
Commission  also  concludes,  for  the 
reasons  described  above,  that 
requirements  for  warnings  or 
instructions  would  not  be  effective  in 
addressing  the  risk  of  injury  associated 
with  the  product.  Accordingly,  the 
Commission  finds,  based  on  the 
information  before  it  at  the  present  time, 
that  there  is  no  feasible  standard  that 
would  adequately  protect  the  public 
from  the  risk  of  injury  associated  with 
the  release  of  formaldehyde  gas. 

The  Commission  encourages 
interested  persons,  in  commenting  on 
the  proposal,  to  specifically  address  the 
issue  whether  there  is  a  feasible 
standard  for  the  product.  Persons  who 
believe  that  there  is  such  a  standard 
should  describe  the  provisions  of  such  a 
standard  in  detail,  and  should  furnish 
the  Commission  with  all  information  or 
data  that  demonstrates  the  effectiveness 
of  the  suggested  approach. 

H.  Economic  Considerations 

The  Commission  has  considered  the 
potential  economic  effects  of  the 
proposed  ban  on  industry  and 
consumers,  including  the  potential 
foregone  energy  savings  and  the 
availability  of  substitute  forms  of 
insulation.  A  preliminary  economic 
assessment  prepared  by  the  Commission 
staff  in  November  1980,  provides  a 
detailed  discussion  of  the  facts 
summarized  below.  The  preliminary 
economic  assessment  is  based  primarily 
on  information  that  was  made  available 
to  the  Commission  through  July  1980. 
Since  that  time,  there  may  have  been 
substantial  changes  in  the  U.F.  foam 
insulation  industry.  The  Commission 
encourages  interested  persons  to 
provide  additional  information,  as  well 
as  revisions  to  this  existing  information 
in  comments  on  this  proposal.  The 
Commission  is  especially  interested  in 
receiving  comments  presenting 
additional  information  in  the  following 
areas: 

(1)  The  number  of  current 
installations,  and  the  number  of 
projected  future  installations  of  U.F. 
foam  insulation  over  the  next  several 
years,  in  the  absence  of  a  ban  of  the 
product  by  the  Commission; 

(2)  The  current  number  of  persons 
installing  the  product,  as  well  as  the 
current  number  of  manufacturers  and 


distributors  of  component  materials  for 
U.F.  foam  insulation: 

(3)  The  number  of  installers  and 
component  manufacturers  or 
distributors  that  have  left  the  industry 
but  would  again  enter  the  industry  in  the 
absence  of  a  ban  of  the  product  by  the 
Commission; 

(4)  The  extent  to  which  manufacturers 
of  component  materials  used  in  making 
U.F.  foam  insulation,  and  persons 
installing  the  product,  rely  on  revenues 
derived  from  sales  of  U.F.  foam;  and  the 
ability  of  these  companies  to  diversify 
their  operations  to  moderate  this  impact; 

(5)  Specific  information  on  the  current 
market  for  U.F.  foam  insulation, 
including  the  percentage  of  installations 
involving  new  construction  and  non- 
residential  applications; 

(6)  The  amount  of  value  of  U.F.  foam 
installed  in  an  average  application. 

(7)  The  costs  of  removing  U.F.  foam 
insulation  from  the  walls  of  buildings 
and  replacing  the  insulation  with 
alternative  insulating  materials,  as  well 
as  the  costs  of  any  other  remedial 
measures;  and 

(8)  The  impact  of  a  ban  on  the  resale 
of  values  of  buildings  that  have  already 
been  insulated  with  U.F.  foam 
insulation. 

(1)  Number  of  Residential  Installations 
of  U.F.  Foam  Insulation 

The  Commission  staffs  preliminary 
economic  assessment  includes  a 
discussion  of  the  number  of  residential 
installations  of  U.F.  foam  insulation 
from  1975  through  1980,  the  years  in 
which  nearly  all  U.S.  installations  have 
occurred.  Although  various  estimates  of 
installations  range  from  404,000  to 
686,000,  the  most  reasonable  estimate  at 
the  present  time  is  that  approximately 
474,000  residences  have  been  insulated 
with  the  product  during  these  years.  The 
yearly  number  of  installations,  as 
reflected  in  all  of  the  estimates,  shows  a 
great  increase  from  1975  to  a  peak  in 

1977,  and  then  a  substantial  decline  in 

1978. 

(2)  Residential  Wall  Retrofit  Market 
Share  Held  by  U.F.  Foam  Insulation 

Based  on  a  residential  energy 
consumption  survey  conducted  for  the 
U.S.  Department  of  Energy  (DOE)  (EC-2) 
the  Commission  staff  has  calculated  the 
market  share  held  by  U.F.  foam 
insulation  for  residential  wall  retrofit 
insulation.  In  1977  the  market  share 
estimate  ranges  from  8.4  to  12.8  percent 
of  the  total  market.  For  1977  the  most 
reasonable  estimate  is  that  the  U.F. 
foam  market  share  was  9.8  percent  of 
the  total  market.  In  1978,  the  market 
share  estimate  ranges  from  4.6  to  8.5 
percent  of  the  total  market.  For  1978  the 


11200 


Federal  Register  /  Vol.  46.  No.  24  /  Thursday.  February  5.  1981  /  Proposed  Rules 


most  reasonable  market  share  estimate 
is  5.4  percent.  The  product  experienced 
a  53  percent  decrease  in  the  number  of 
residential  installations  from  1977  to 
1978. 

The  DOE  information  indicates  that 
alternative  insulation  materials  are 
readily  available  to  donsumers 
insulating  their  exterior  walls  and.  in 
fact,  are  used  much  more  frequently 
than  U.F.  foam  insulation.  Although  the 
DOE  report  does  not  specifically 
identify  the  other  types  of  insulation 
materials  used,  materials  such  as 
mineral  wool  and  cellulose  insulation 
can  be  blown  into  most  exterior  wall 
cavities.  In  addition,  various  types  of 
insulation  board  can  be  added  to  the 
outside  of  the  exterior  walls. 

(3)  Economic  Effects  of  a  Ban  of  U.F. 
Foam  Insulation 

The  economic  effects  of  a  ban  of  U.F. 
foam  insulation  would  fall  on:  (1)  U.F. 
foam  chemical  manufacturers  and 
suppliers  of  imported  chemicals;  (2)  U.F. 
foam  insulation  contractors  who 
manufacturer  the  product  at  the  site  of 
installation;  and  (3)  consumers  and  the 
public  at  large,  in  the  direct  effect  of 
foregone  energy  savings,  the  indirect 
effect  of  reduced  real  estate  values,  and 
benefits  from  the  reduction  of  the 
hazard  from  exposure  to  formaldehyde 
gas. 

(a)  Impact  of  a  Ban  on  Manufacturers 
and  Importers  of  U.F.  Foam  Component 
Materials.  The  major  anticipated 
economic  impacts  of  a  ban  for 
manufacturers  and  importers  of  U.F. 
foam  component  materials  are  in  lost 
revenues  and  unemployment.  If  the  total 
number  of  residential  installations  of 
U.F.  foam  per  year  in  the  absence  of  a 
ban  is  60,000  to  80,000  (EC-1),  suppliers 
of  the  materials  used  to  make  U.F.  foam 
insulation  would  have  a  loss  in  sales 
that  corresponds  to  the  value  of  the 
materials  in  these  installations.  If  the 
lost  revenues  are  calculated  by 
multiplying  the  estimated  value  of  the 
chemicals  used  by  the  number  of 
installations,  the  lost  sales  would  be  $12 
to  $20  million  per  year.  If  the  lost 
revenues  are  calculated  as  a  percentage 
of  the  retail  value  of  the  installed 
product,  then  the  estimated  lost  sales 
would  be  from  $11  million  to  $40  million 
per  year. 

When  the  Commission  staff  prepared 
its  preliminary  economic  assessment, 
available  information  indicated  that  30. 
and  possibly  more,  companies  in  the 
United  States  either  manufactured  U.F. 
foam  chemicals  or  distributed  imported 
U.F.  foam  chemicals.  Information 
available  in  preparing  the  assessment 
showed  that  the  ten  largest  companies 
may  supply  85  to  90  percent  of  the  resin 


used  for  insulation.  More  recent 
estimates  by  industry  representatives 
indicate  that  there  are  nine  U.S.  Firms 
manufacturing  component  materials  for 
U.F.  foam  insulation,  and  that  there  are 
ten  U.S.  Firms  that  are  either  private 
labelers  of  component  materials  or 
distributors  of  materials  produced  by 
domestic  or  foreign  Firms.  (EC-9) 
Information  gathered  by  Dun  and 
Bradstreet  shows  that  nearly  all  of  these 
companies  have  fewer  than  20 
employees,  and  some  have  fewer  than 
10  employees.  (EC-4)  Only  one  company 
has  more  than  one  plant.  Although  some 
of  these  companies  may  be  able  to 
produce  U.F.  foam  resins  for  other  uses, 
such  as  adhesives  for  the  production  of 
plywood  and  particle  board,  or  may  be 
involved  in  marketing  other  energy 
conservation  related  products,  many  of 
the  major  suppliers  of  U.F.  foam 
chemicals  would  face  a  substantial 
reduction  in  their  total  revenues  if  U.F. 
foam  insulation  is  banned.  Many  of  the 
remaining  suppliers  of  U.F.  foam 
insulation  materials  are  likely  to  go  out 
of  business,  unless  then  can  diversify 
their  operations.  Within  the  last  few 
months,  some  major  manufacturers  and 
suppliers  of  U.F.  foam  chemicals,  have 
gone  out  of  business  because  of  reduced 
demand  for  U.F.  foam  insulation  or 
anticipated  problems  in  marketing  the 
product  in  the  future.  The  maximum 
impact  of  a  ban  for  manufacturers  and 
distributors  of  the  component  materials 
used  to  make  U.F.  foam  insulation  may 
be  the  exodus  of  19  firnjs  from  the 
industry,  with  a  loss  in  employment  of 
approximately  250  to  350  persons. 

(b)  Impact  of  a  Ban  on  U.F.  Foam 
Insulation  Contractors.  The  major 
anticipated  economic  impacts  of  a  ban 
for  persons  installing  U.F.  foam 
insulation  will  be  in  the  form  of  a  loss  of 
revenues  and  reduced  employment. 

Available  information  indicates  that 
there  has  been  a  substantial  decline  in 
the  number  of  installers  in  the  last 
several  years.  (EC-1)  As  of  April  1980, 
the  best  available  estimates  were  that 
there  were  approximately  1500  to  2000 
active  installers,  and  that  approximately 
an  equal  number  of  persons  had  the 
necessary  equipment  to  install  the 
product  but  were  not  installing  U.F. 
foam  insulation.  (EC-1)  A  recent 
submission  to  the  Commission,  however, 
states  that  the  number  of  active 
installers  is  only  600-800.  (EC-10)  Based 
on  information  provided  by  Battelle 
(EC-5)  and  an  informal  survey 
conducted  by  the  staff,  most  of  these 
installers  are  likely  to  have  other 
sources  of  income,  such  as  from  the 
installation  of  siding,  roofing,  and  storm 
windows,  as  well  as  from  other  types  of 


insulation.  Seventy-eight  percent  of 
insulation  contractors  surveyed  by 
Roofing/Siding/ Insulation  magazine  in 
1980  reportedly  installed  at  least  one 
energy  conservation  product  other  than 
insulation.  (EC-6) 

Based  on  an  estimated  total  annual 
retail  value  of  $43  to  $120  million  for 
60,000  to  80,000  installations  per  year 
and  on  the  assumption  that  1,500  to 
2,000  installers  would  be  active  in  the 
absence  of  a  ban,  the  average  number  of 
annual  installations  per  Firm  would 
range  from  30  to  50.  The  average  gross 
revenues  per  firm  would  range  from 
$30,000  to  $80,000  per  year.  The  actual 
gross  revenues  may  be  greater  or  less 
than  this  amount  for  individual 
installers.  The  overall  impact  of  a  ban 
on  each  installer  would  depend  on  the 
extent  to  which  total  revenues  are 
derived  from  U.F.  foam  insulation  jobs, 
and  the  extent  to  which  lost  revenues 
may  be  compensated  by  increased 
installation  of  other  types  of  insulation 
materials  or  other  home  improvement 
operations.  (As  noted  above,  the  number 
of  active  installers  of  U.F.  foam 
insulation  may  now  range  from  600-800. 
However,  the  Commission  does  not 
have  current  information  on  U.F.  foam 
insulation  activity  that  would  allow 
precise  estimates  of  average  installation 
rates  on  revenues  for  these  Firms.) 

Information  provided  by  insulation 
contractors  indicates  that  there  may  be 
from  three  to  fifteen  employees  per  Firm 
who  install  U.F.  foam  insulation.  The 
number  of  employees  who  would  lose 
their  jobs  as  a  result  of  ban  would  vary 
depending  on  whether  these  employees 
could  be  used  in  other  activities.  Some 
of  the  contractors  contacted  by  the  staff 
who  are  no  longer  installing  U.F.  foam 
insulation  indicated  that  they  were  able 
to  use  these  employees  in  other 
activities  and  were  not  forced  to  lay 
them  off  when  they  discontinued  use  of 
U.F.  foam  insulation.  However,  where 
U.F.  foam  insulation  represents  a 
substantial  portion  of  the  firm's  revenue 
layoffs  are  more  likely  to  result. 

(c)  Impact  of  the  Proposed  Ban  on 
Consumers-Foregone  Energy  Savings. 
Based  on  a  projection  of  75,000 
installations  in  1980,  the  estimated  total 
energy  savings  for  U.F.  foam  insulation 
ranges  from  2.7  to  3.4  trillion  Btu's 
annually.  These  savings  have  an 
estimated  value  between  $16  and  $20 
million  at  1980  energy  prices. 

Present  information  shows  that  the 
walls  of  most  residences  now  being 
insulated  with  U.F.  foam  could  be 
insulated  with  alternative  insulating 
materials.  In  approximately  5  to  10 
percent  of  the  residences,  the  wall 
cavities  may  be  so  narrow  that 
alternative  materials  are  inadequate. 
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However,  because  these  homes  have 
narrow  wall  cavities,  the  energy  savings 
in  these  homes  would  probably  be  less 
than  in  homes  with  deeper  wall  cavities. 
The  Commission  staff  estimates  that  the 
total  annual  energy  savings  in  these 
residences  in  1980  could  range  from  35 
to  87  billion  Btu's,  with  a  value  of 
$204,000  to  $518,000  at  1980  energy 
prices.  These  foregone  energy  savings 
would  be  repeated  for  each  year  that 
insulation  is  not  installed. 

A  ban  could  also  have  the  indirect 
result  of  discouraging  installation  of 
alternative  types  of  wall  insulation  in 
some  homes  in  which  the  alternative 
types  of  insulation  are  suitable,  because 
of  a  decline  in  the  solicitation  of 
insulation  jobs  or  a  decision  by 
consumers  not  to  have  other  types  of 
insulation  installed.  However,  where 
other  types  of  insulation  are  suitable, 
the  energy  losses  are  less  likely  to  be 
continued  in  later  years,  since 
consumers  are  able  to  insulate  and  are 
more  likely  to  do  so  as  they  consider 
their  energy  losses.  For  this  reason,  and 
because  the  failure  to  insulate  these 
residences  would  be  an  indirect  result  of 
a  ban,  the  foregone  energy  savings  in 
those  homes  where  alternative  types  of 
insulation  are  less  suitable  should  be 
given  greater  emphasis. 

The  cumulative  foregone  energy 
savings  after  the  ban  becomes  effective 
can  not  be  precisely  determined  because 
of  uncertainty  about:  (1)  the  number  of 
U.F.  foam  insulation  installations  in 
future  years  in  the  absence  of  a  ban,  (2) 
the  total  number  of  uninsulated 
residences;  and  (3)  the  development  of 
new  alternative  wall  cavity  insulating 
materials  in  the  future  that  may  also  be 
suitable  for  the  small  percentage  of 
installations  for  which  U.F.  foam  is  now 
reportedly  the  only  available  insulating 
material. 

(4)  Availability  of  Substitute  Insulating 
Materials 

It  is  expected  that  producers  of 
alternative  insulating  materials  will  be 
able  to  meet  any  increased  demand 
resulting  from  a  ban  of  U.F.  foam 
insulation  since: 

(1)  U.F.  foam  insulation  holds  a  small 
portion  of  the  total  insulation  market, 
and 

(2)  As  a  result  of  recent  expansion,  the 
fibrous  glass  industry  has  significant 
excess  capacity.  Producers  of  other 
types  of  insulation,  such  as  cellulose 
and  rock  wool,  may  also  have  excess 
capacity. 

Although  the  demand  for  insulation  is 
likely  to  increase  as  economic 
conditions  in  the  construction  industry 
improve,  a  ban  of  U.F.  foam  insulation 
would  not  lead  to  a  significant  increase 


in  the  demand  for  alternative  insulating 
materials. 

(5)  Impact  on  Real  Estate  Values 

A  ban  of  U.F.  foam  insulation  could 
have  an  adverse  effect  on  the  resale 
value  of  residences  or  other  buildings 
that  have  been  insulated  with  U.F.  foam 
insulation.  Since  the  ban  is  not 
retroactive  and  does  not  directly  affect 
products  that  have  already  been 
installed,  this  impact  would  be  a 
secondary,  rather  than  a  primary  impact 
of  the  ban.  A  decline  in  real  estate 
values  of  homes  insulated  with  U.F. 
foam  insulation  could  also  occur  in  the 
absence  of  a  ban.  To  the  extent  that  it 
does,  such  losses  in  value  would  not  be 
attributable  to  the  ban.  At  the  present 
time,  there  is  insufficient  information  to 
accurately  estimate  the  magnitude  of 
these  effects,  if  any. 

(6)  Costs  of  Litigation  and  Remedial 
Measures 

If  the  Commission  bans  U.F.  foam 
insulation,  consumers  who  have  already 
had  the  product  installed  may  increase 
their  efforts  to  have  the  insulation 
removed.  This  increase  in  efforts  may 
lead  to  greater  costs  incurred  by  U.F. 
foam  chemical  manufacturers  and 
installers  in  litigation  or  in  taking 
remedial  measures.  Although  these  costs 
could  be  a  significant  factor  in  the 
overall  economic  impact  of  a  ban,  at  the 
present  time  there  is  insufficient 
information  to  estimate  their  magnitude, 
if  any. 

(7)  Effecli  ve  Date 

The  effective  date  that  is  chosen  may 
have  an  effect  on  the  ability  of  installers 
to  use  their  remaining  inventories  of  raw 
materials.  The  economic  impact  of  the 
effective  date  is  likely  to  be  affected  by 
the  shelf-life  of  the  raw  materials. 
Materials  that  are  shipped  in  a  dry  form 
generally  have  a  long  shelf-life:  in  some 
cases  the  recommended  shelf-life  may 
be  a  year  or  more.  These  materials  are 
often  imported  resins.  However,  the 
majority  of  the  U.F.  foam  insulation  jobs 
in  the  United  States  use  U.F.  foam  resins 
shipped  in  liquid  form  from  domestic 
producers.  This  material  has  a  much 
shorter  recommended  shelf-life:  from  7 
to  90  days.  The  recommended  shelf-lives 
of  foaming  agents  range  from  48  hours  to 
one  year. 

Based  on  this  information,  an  effective 
date  longer  than  30  days  after  a  final 
ban  is  issued  could  allow  some 
installers  to  use  their  stocks  of  raw 
materials.  As  a  result  of  reduced 
demand,  suppliers  of  raw  materials 
would  probably  cease  production  and 
distribution  of  U.F.  foam  chemicals 
almost  immediately  after  a  ban  is 


issued.  Because  a  Commission  decision 
to  issue  a  ban  is  likely  to  dramatically 
decrease  orders  immediately  after  a 
final  regulation  is  issued,  a  long 
effective  date,  beyond  90  days,  would 
probably  not  significantly  moderate  the 
impact  of  the  regulation  on 
manufacturers  and  importers  of 
component  materials. 

Installers  who  offer  other  types  of 
insulation  or  who  are  involved  in  other 
home  improvement  jobs,  such  as  the 
installation  of  roofing  and  siding,  would 
probably  not  experience  an  adverse 
economic  impact  caused  by  an  effective 
date  of  90  days,  as  opposed  to  a  later 
effective  date.  However,  for  installers 
relying  on  U.F.  foam  insulation  as  a 
substantial  percentage  of  their  total 
revenues,  the  effective  date  chosen 
could  affect  their  ability  to  remain  in 
business  by  diversifying  their 
operations.  This  effect  should  be 
especially  significant  for  firms  who 
entered  the  business  strictly  as 
installers  of  U.F.  foam  insulation  but 
who  broadened  their  operations  in 
response  to  the  decline  in  demand  since 
1977.  An  effective  date  of  less  than  90 
days  could  present  these  firms  with 
greater  difficulties  in  acquiring  the 
equipment  necessary  to  further  broaden 
their  operations  to  remain  in  business. 

(8)  Costs  and  Benefits  of  a  Ban 

Before  issuing  a  final  ban,  the 
Commission  must  find  that  the  ban  is 
reasonably  necessary  to  eliminate  or 
reduce  an  unreasonable  risk  of  injury 
associated  with  the  product.  As 
construed  by  the  Courts, 17  this  means 
that  the  benefits  of  the  regulatory  action 
must  bear  a  reasonable  relationship  to 
the  costs.  The  statute  does  not  require 
the  Commission  to  quantify  the  potential 
costs  and  benefits  before  taking 
regulatory  action  (H.R.  Rep.  No.  1153, 
92nd  Cong.  2nd  Sess.  33  (1972).  In  the 
case  of  the  present  regulatory  action,  it 
is  not  feasible  to  provide  an  accurate 
quantification  of  all  of  the  costs  and 
benefits  at  this  time  since  the  number  of 
assumptions  required  to  form  estimates 
on  many  of  the  potential  costs  and 
benefits  summarized  below  preclude  an 
accurate  estimate.  However,  the 
Commission  is  able  to  qualitatively 
evaluate  the  costs  and  benefits  and 
preliminarily  concludes  that  the  benefits 
do  bear  a  reasonable  relationship  to  the 
costs.  In  addition,  in  those  instances 
where  the  Commission  has  provided  a 
quantification  of  costs,  the  Commission 
concludes  that  the  benefits  bear  a 
reasonable  relationship  to  the  costs. 


”  Aqua  Slide  "N"  Dive  Corp.  v.  CPSC,  569  F.  2d 
831,  842  ( (5th  Cir.  1978).  Southland  Mower  Co.  v. 
CPSC.  619  F  2d  499.  523  (5th  Cir.  1980). 
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In  considering  the  potential  benefits  of 
a  ban  in  reducing  the  future  incidence  of 
cancer,  the  Commission  has  used  the 
risk  assessment  described  in  the  section 
of  this  proposal  concerning  the  degree  of 
the  risk  of  injury  for  chronic  hazards. 

(C— 6)  Based  on  a  projection  of  75.000 
installations  of  U.F  foam  insulation  in 
1980  (EC-1),  as  well  as  the  information 
in  the  risk  assessment,  approximately 
262,500  persons  would  be  at  risk  from 
the  projected  1980  residential 
installations  of  U.F.  foam  insulation. 
Based  on  the  upper  estimate  of  risk 
(.000086),  approximately  23  of  these 
persons  may  develop  cancer  as  a  result 
of  their  exposure.  (C-6) 

The  principal  measure  of  the  direct 
societal  costs  of  a  ban  of  U.F.  foam 
insulation  would  be  the  foregone  energy 
savings  (or  higher  future  energy  costs) 
resulting  from  the  buildings  that  are  not 
insulated  because  of  the  absence  of  U.F. 
foam  insulation  from  the  market.  There 
may  be  other  secondary  costs,  such  as  a 
reduction  in  resale  value  of  homes  that 
have  been  insulated  with  U.F.  foam 
insulation.  However,  as  discussed 
earlier,  a  reduction  in  resale  values  may 
occur  in  the  absence  of  a  ban  and  would 
not  be  directly  attributable  to  the  ban, 
since  the  ban,  as  proposed,  is  not 
retroactive  in  effect.  In  addition  there 
will  be  other  costs,  such  as  the  lost 
revenues  to  U.F.  foam  insulation 
installers  and  chemical  manufacturers; 
and  the  fact  that  some  firms  are  likely  to 
go  out  of  business  with  resulting 
unemployment.  These  other  costs  could 
be  offset  by  the  likelihood  that  some  of 
the  revenues  that  would  have  gone  to 
U.F.  foam  insulation  installers  will  be 
used  for  the  installation  of  other  types  of 
insulation,  and  some  of  the  loss  of 
employment  in  the  U.F.  foam  insulation 
business  may  be  offset  by  gains  in 
employment  in  other  insulation  material 
businesses.  (EC-1) 

The  foregone  energy  savings  from  a 
ban  is  the  foregone  energy  savings 
involving  wall  constructions  in  which 
the  use  of  alternative  insulating 
materials  is  less  suitable,  such  as  brick 
and  block  walls  with  narrow  wall 
cavities.  The  foregone  energy  savings 
from  these  homes  is  estimated  to  be  35 
to  87  billion  Btu's,  with  a  value  of 
$204,000  to  $518,000,  at  1980  energy 
prices.  The  staff  has  evaluated  future 
foregone  energy  savings  by  discounting 
these  savings  to  their  present  value. 
Based  on  these  calculations,  the  present 
value  of  foregone  energy  savings 
resulting  from  a  ban  of  U.F.  foam 
insulation  would  range  from 
approximately  $1.6  million  to  $5.2 
million,  based  on  foregone  energy 


46,  No.  24  /  Thursday.  February  5, 


savings  for  10  years, "and  assuming  that 
there  is  a  5  to  10  percent  annual  increase 
in  the  real  price  of  heating  fuel. 

If  the  estimated  value  of  foregone 
energy  savings  is  compared  to  the 
estimated  risk  of  23  cases  of  cancer  that 
might  eventually  result  from  these 
installations  each  year,  based  on  the 
upper  value  of  the  estimated  range  of 
risk,  the  calculated  cost  per  cancer 
avoided  would  range  from  $70,000  to 
$226,000  per  year.  (EC-1)  * 

This  range  addresses  only  the  benefits 
of  avoided  incidences  of  cancer  in  terms 
of  foregone  energy  savings.  Although 
additional  benefits  can  not  be  reliably 
quantified,  a  ban  would  also  benefit 
society  in  the  following  ways:  (1) 
avoidance  of  the  costs  of  lives  lost  and 
the  medical  and  social  costs  for 
treatment  of  cancer;"  (2)  reducing  the 
costs  of  adverse  acute  health  effects 
caused  by  formaldehyde;  (3)  avoidance 
of  the  costs  of  remedial  measures  to 
attempt  to  correct  problems  in  future 
installations,  including  the  costs  of 
removing  foam  from  residences;  and  (4) 
avoidance  of  costs  incurred  due  to  time 
lost  from  work,  rental  of  other 
residences,  and  costs  of  litigation 
involving  installations. 

When  the  benefits  of  avoided 
incidences  of  cancer  and  the  additional 
benefits  described  above  are  considered 
in  relationship  to  the  facts  that  the  ban 
is  likely  to  result  in  a  relatively  minor 
impact  to  the  economy  as  a  whole,  and 
will  result  in  minimal  energy  losses 
because  of  the  ready  availability  of 
substitute  types  of  insulation  for  most 
applications,  the  Commission 
preliminarily  concludes  that  the  benefits 
of  the  ban  do  bear  a  reasonable 
relationship,  and  do  in  fact  justify,  the 
costs  of  the  regulatory  action. 

I.  Initial  Regulatory  Flexibility  Analysis 

In  accordance  with  section  603  of  the 
Regulatory  Flexibility  Act  (Pub.  L,  96- 
354)  (5  U.S.C.  603)  (effective  January  1, 
1981),  the  Commission  has  prepared  an 
initial  regulatory  flexibility  analysis  to 
accompany  this  proposal.  (EC-8)  The 
full  text  of  the  initial  regulatory 
flexibility  analysis  is  available  in  the 
Office  of  the  Secretary  of  the 
Commission,  till  18th  Street,  third 
floor,  Washington,  D.C.  20207.  In  this 


18  A  10  year  period  is  appropriate,  assuming  that 
the  development  and  availability  of  suitable 
alternative  types  of  insulation  for  these  applications 
will  be  a  probable  outcome  of  the  ban. 

19The  benefit  to  society  from  lives  saved  is 
extremely  difficult  to  estimate  in  dollars.  The 
Commission  does  not  endorse  any  estimate  of  the 
monetary  value  of  life.  The  Commission  has  not 
attempted  to  assign  monetary  value  to  the  avoided 
incidences  of  cancer  in  terms  of  the  value  of  lives 
that  would  be  saved  or  the  human  suffering  that 
would  be  avoided. 
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notice,  the  Commission  includes  a 
summary  of  this  analysis. 

The  purpose  of  the  Regulatory 
Flexibility  Act.  as  stated  in  section 
2(b)(5  U.S.C.  601  note)  is  to  require 
agencies,  consistent  with  their 
objectives,  to  fit  the  requirements  of 
regulations  to  the  scale  of  the 
businesses,  organizations,  and 
governmental  jurisdictions  subject  to 
regulation.  The  act  requires  agencies  to 
solicit  and  consider  flexible  regulatory 
proposals  and  to  explain  the  rationale 
for  their  action  to  ensure  that  such 
proposals  are  given  serious 
consideration.  The  act  requires  agencies 
to  prepare  an  initial  regulatory 
flexibility  analysis  to  accompany  the 
proposed  rule.  The  analysis  must 
describe  the  impact  of  the  proposed  rule 
on  small  entities  (businesses, 
organizations,  and  governmental 
jurisdictions). 

The  initial  regulatory  analysis 
describes  the  reasons  why  the  agency 
action  is  being  taken.  These  reasons  are 
described  elsewhere  in  this  notice  in 
greater  detail,  and  involve  the  need  to 
protect  the  public  against  the 
unreasonable  risk  of  injury  associated 
with  the  release  of  formaldehyde  gas 
from  the  product  and  the  lack  of  a 
feasible  standard,  including  labeling, 
that  would  adequately  protect  the 
public.  The  reasons  also  include  a 
consideration  of  the  potential  costs  and 
benefits  of  the  proposed  action  and  a 
preliminary  determination  that  a  ban  of 
U.F.  foam  insulation  is  in  the  public 
interest. 

The  objective  of  the  proposed  rule  is 
to  protect  the  public  against  the 
unreasonable  risk  of  injury  from  the 
toxicity  of  formaldehyde  gas  released 
from  the  product.  The  proposed  rule 
would  accomplish  this  objective  by 
eliminating  U.F.  foam  insulation  that 
releases  formaldehyde  gas  from  the 
marketplace.  The  legal  basis  for  the 
proposal  is  section  8  of  the  CPSA,  15 
U.S.C.  2057,  which  authorizes  the 
Commission  to  issue  a  regulation 
declaring  a  product  to  be  a  banned 
hazardous  product  if  the  Commission 
finds  that:  (1)  a  consumer  product  is 
being,  or  will  be,  distributed  in 
commerce  and  presents  an 
unreasonable  risk  of  injury;  and  (2)  no 
feasible  consumer  product  safety 
standard  under  the  act  would 
adequately  protect  the  public  from  the 
unreasonable  risk  of  injury  associated 
with  the  product. 

The  initial  regulatory  flexibility 
analysis  includes  a  description  and  an 
estimate  of  the  number  of  small  entities 
to  which  the  proposal  would  apply.  A 
ban  of  the  product  would  apply  only  to 
businesses,  and  would  not  apply  to 
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small  organizations  or  small 
governmental  jurisdictions  as  defined  in 
the  Regulatory  Flexibility  Act.  The  ban 
would  apply  to  persons  who  combine 
the  component  materials  (resin,  foaming 
agent,  and  gas)  and  foam  the  insulation 
into  its  permanent  location.  These 
persons  would  be  classified  under 
Standard  Industrial  Classification  code 
1742,  which  is  a  category  of  special 
trade  contractors  including  firms 
involved  in  plastering,  drywall, 
acoustical,  and  insulation  work.  Under 
size  standards  specified  by  the  Small 
Business  Administration  (S.B.A.),  these 
firms  are  considered  small  businesses  if 
their  annual  sales  are  $1  million  or  less. 
Based  on  this  standard,  as  well  as  the 
assumption  that  the  great  majority  of 
installers  of  U.F.  foam  insulation  are 
independently  owned  and  operated  and 
are  not  dominant  in  their  field  of 
operation,  then  nearly  all  of  the 
installers  of  U.F.  foam  insulation  would 
be  considered  to  be  small  businesses.  In 
April  1980,  there  were  an  estimated  1500 
to  2000  active  installers.  However,  in 
January,  1981,  NICI  estimated  that  the 
number  of  active  foam  contractors  is 
approximately  600  to  800. 

Although  the  proposed  ban  would  not 
apply  directly  to  manufacturers  and 
suppliers  of  component  materials  used 
to  make  U.F.  foam  insulation,  many  of 
these  firms  may  be  affected  by  the  ban 
and  may  meet  the  criteria  of  the  S.B.A 
definition  of  small  business.  These 
manufacturers  may  be  classified  under 
Standard  Industrial  Classification  Code 
2821,  which  is  a  category  including 
manufacturers  of  plastics  materials, 
synthetic  resins,  and  non-vulcanized 
elastomers.  Under  S.B.A.  size  standards, 
these  firms  must  have  less  than  750 
employees  to  be  considered  small 
businesses.  Distributors  of  U.F.  foam 
insulation  resins  produced  by  domestic 
or  foreign  manufacturers  may  be 
classified  under  Standard  Industrial 
Classification  code  5161,  which  is  a 
category  including  wholesalers  of 
chemicals  and  allied  products,  including 
synthetic  resins.  These  firms  must  have 
maximum  annua)  sales  of  $15  million  or 
under  to  be  considered  small  businesses 
under  S.B.A.  size  standards. 

The  preliminary  economic  assessment 
prepared  by  the  Commission  staff 
estimates  that  there  may  be  more  than 
30  domestic  manufacturers  and 
distributors  of  U.F.  insulation  resins. 

The  10  largest  companies  may  supply 
85-90  percent  of  the  resin  used  for 
insulation.  As  of  December  1980,  the 
Formaldehyde  Institute  verified  that 
there  are  9  domestic  manufacturers  and 
10  distributors  or  private  labelers  of  U.F. 
resins  produced  by  domestic  and  foreign 


firms.  Based  on  available  information 
nearly  all  of  these  manufacturers  and 
distributors  would  meet  the  S.B.A.  size 
standards  to  be  classified  as  small 
businesses.  One  manufacturer  may  be 
considered  to  be  dominant  in  its  field  of 
operation  based  on  the  fact  that  it 
produces  the  material  used  in  50  percent 
or  more  of  the  installations. 

The  initial  regulatory  flexibility 
analysis  describes  the  potential  impact 
of  the  proposed  regulation  on  these 
small  businesses.  The  major  impacts  of 
a  ban  would  be  in  the  form  of  lost 
revenues  and  reduced  employment. 
Assuming  that  there  would  be  between 
60,000  and  80,000  installations  of  U.F. 
foam  per  year  in  the  absence  of  a  ban, 
then  the  estimated  total  annual  retail 
value  of  installed  U.F.  foam  insulation 
would  range  from  $43  million  to  $120 
million.  Assuming  1500  to  2000  installers 
would  be  active,  there  would  be  an 
average  of  30  to  50  installations  per  firm 
each  year,  and  the  average  gross 
revenues  from  the  installation  of  the 
product  would  range  from  $30,000  to 
$80,000  per  year.*0  The  impact  of  a  ban 
on  individual  installers  would  depend 
on  the  extent  to  which  their  total 
revenues  are  dependent  on  U.F.  foam 
insulation  jobs,  and  the  extent  to  which 
lost  revenues  may  be  compensated  by 
increased  installation  of  other  types  of 
insulation  materials  or  expansion  of 
other  home  improvement  operations.  At 
the  present  time  the  Commission  does 
not  have  information  to  estimate  the 
number  of  firms  that  would  be  able  to 
remain  in  operation  in  spite  of  a  ban. 

The  number  of  employees  installing 
the  product  may  range  from  3-15  per 
firm.  Although  the  Commission  at 
present  does  not  have  information  that 
would  allow  an  estimate  of  the  number 
of  employees  that  would  lose  their  jobs, 
employee  layoffs  are  more  likely  to 
result  in  the  case  of  contractors  for 
whom  installation  of  U.F.  foam 
insulation  accounts  for  a  substantial 
percentage  of  total  revenue. 

The  wholesale  value  of  U.F.  foam 
insulation  materials  required  to  insulate 
60.000  to  80,000  residences  annually  may 
range  from  $11  to  $40  million,  based  on 
present  information.  The  loss  of 
revenues  from  U.F.  foam  insulation 
related  sales  would  be  a  substantial 
reduction  in  the  total  revenues  of  the 
small  manufacturers  and  importers  of 
these  chemicals.  Many  of  these 
companies  may  go  out  of  business  if  a 
ban  is  adopted.  Present  information 


MAs  noted  above,  the  number  of  active  installers 
of  U.F.  foam  insulation  may  now  range  from  600  to 
800.  However,  the  Commission  does  not  have 
current  information  on  U.F.  foam  insulating  activity 
that  would  allow  precise  calculations  of  average 
installation  rates  or  revenues  for  these  Firms. 


indicates  that  nearly  all  of  these 
companies  have  fewer  than  20 
employees,  and  some  may  have  fewer 
than  10  employees.  The  maximum 
impact  of  the  ban  for  these  companies 
may  be  the  loss  of  19  firms  from  the 
industry,  and  a  loss  in  employment  of 
250-350  persons. 

If  a  ban  is  issued,  the  Commission 
anticipates  that  consumers  who  have 
already  had  the  product  installed  will  be 
increasingly  likely  to  seek  remedies 
from  manufacturers  and  installers. 
Although  an  estimate  of  these  increased 
costs  is  not  available,  the  costs  may  be 
substantial  and  burdensome  if  borne  by 
U.F.  foam  installers  or  chemical 
manufacturers  and  distributors. 

The  initial  regulatory  flexibility 
analysis  discusses  the  projected 
compliance  requirements  of  the 
proposed  rule.  The  rule  would  not 
impose  reporting,  recordkeeping  or  other 
compliance  requirements  on  small 
entities.  No  profesional  skills  or  other 
resources  would  be  required  in  order  for 
persons  to  comply  with  the  regulation. 

In  accordance  with  section  603  of  the 
Regulatory  Flexibility  Act,  the  initial 
regulatory  flexibility  analysis  also 
examines  other  Federal  regulations  to 
determine  whether  they  may  duplicate, 
overlap,  or  conflict  with  the  proposed 
rule. 

The  Department  of  Housing  and 
Urban  Development  (HUD)  has  issued  a 
Use  of  Materials  Bulletin  (UMB  #74,  for 
U.F.  foam  insulation,  October  13, 1977). 
UMB  #74  explains  the  conditions  under 
which  HUD  will  accept  U.F.  foam 
insulation  and  stipulates  certain 
limitations  for  its  use  in  new  home 
construction. 

The  Department  of  Energy  (DOE)  has 
issued  an  interim  final  regulation  on 
September  25, 1980  (45  FR  63786)  that 
would  establish  interim  material  and 
installation  standards  for  U.F.  foam 
insulation  under  the  Residential 
Conservation  Service  Program.  The 
interim  DOE  rule  is  scheduled  to 
become  effective  on  an  interim  basis  on 
February  24, 1981.  However,  in  the 
preamble  to  this  regulation,  DOE  stated 
that  it  is  the  responsibility  of  CPSC  to 
take  action  to  reduce  or  eliminate  the 
risk  of  injury  associated  with  consumer 
products  such  as  insulation  and  stated 
that  it  would  conform  its  regulations 
with  any  legal  action  taken  by  CPSC 
with  respect  to  U.F.  foam  insulation. 

The  Federal  Trade  Commission  (FTC) 
has  issued  a  Trade  Regulation  Rule  on 
the  Labeling  and  Advertising  of  Home 
Insulation  (16  CFR  Part  460),  which 
became  effective  on  September  29, 1980. 
The  regulation  applies  to  insulation 
material  used  in  homes,  including  U.F. 
foam  insulation. 
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If  the  Commission  were  to  issue  a 
final  ban,  manufacturers  and  installers 
would  not  be  subject  to  duplicative, 
overlapping,  or  conflicting  federal 
regulations  concerning  the  installation 
of  U.F.  foam  insulation,  since  the  ban 
would  prohibit  such  installations  in  the 
United  States. 

The  initial  regulatory  flexibility 
analysis  also  includes  a  discussion  of 
significant  alternatives  to  the  proposed 
rule.  In  proposing  a  ban,  the 
Commission  has  made  the  preliminary 
determination  that  there  is  no  feasible 
standard  or  other  action,  including 
labeling  or  information  disclosure,  that 
would  adequately  protect  the  public, 
and  that  a  ban  of  the  product  is  in  the 
public  interest.  Since  the  ban  does  not 
contain  reporting  requirements,  the 
Commission  could  not  minimize  the 
impact  of  the  regulation  on  small 
businesses  by  altering  these 
requirements.  The  ban  also  does  not 
contain  any  provisions  that  would  allow 
the  use  of  performance  rather  than 
design  standards.  In  addition,  the 
Commission  could  not  grant  small 
businesses  a  blanket  exemption  from 
coverage  under  the  regulation  while  still 
accomplishing  the  objectives  of  the 
regulation. 

The  Commission  has  also  considered 
the  possibility  that  alternative  effective 
dates  could  assist  small  businesses  to 
remain  in  operation  while  achieving  the 
objectives  of  the  regulation.  An  effective 
date  longer  than  30  days  after 
publication  of  a  final  ban  could  allow 
some  installers  to  deplete  their 
inventories  and  may  provide  time  for 
some  installers  to  further  diversify  their 
oprations  to  remain  in  business.  Because 
of  market  conditions,  including  a  severe 
reduction  in  demand  and  potential 
unavailability  of  materials,  an  effective 
date  longer  than  90  days  is  unlikely  to 
allow  for  greater  depletion  of 
inventories  or  an  enhanced  opportunity 
to  remain  in  business.  However,  since 
the  further  depletion  of  inventories  that 
would  be  provided  by  an  effective  date 
of  longer  than  30  days  may  be 
inconsistent  with  the  objective  of 
protecting  the  public  against  the 
unreasonable  risk  of  injury  presented  by 
the  product,  the  Commission  may  adopt 
a  shorter  effective  date,  such  as  30  days. 
The  Commission  is  proposing  an 
effective  date  that  falls  within  the  range 
of  30-180  days,  and  solicits  comments 
on  the  issue  of  which  date  within  that 
range  would  be  an  appropriate  effective 
date. 

).  Environmental  Considerations 

The  Commission  staff  has  made  an 
assessment  of  the  potential 
environmental  impact  of  a  proposed 


ban.  (EC-7)  The  assessment  addresses 
potential  effects  of  the  proposed  ban  on 
residential  energy  consumption,  energy 
consumption  for  the  production  of 
alternative  issulation  materials,  and  the 
effects  on  indoor  air  quality.  The 
assessment  concludes  that  the  proposed 
regulatory  action  will  not  have  a 
significant  effect  on  the  environment 

The  assessment  bases  this  conclusion 
on  the  following  determinations:  (1) 
Alternative  insulation  materials,  such  as 
cellulose  and  mineral  wool  insulation, 
are  available  for  use  in  most  structures 
that  would  be  insulated  with  U.F.  foam 
insulation  in  the  absence  of  a  ban.  In 
what  is  estimated  to  be  a  small 
percentage  of  installations,  such  as 
those  with  narrower  wall  cavities,  the 
use  of  alternative  materials  may  not  be 
possible.  In  these  structures  foregone 
energy  savings  (energy  losses)  would 
occur  as  a  direct  result  of  a  ban. 
However,  the  expected  foregone  energy 
savings  in  these  structures  is  estimated 
to  be  less  than  0.001  percent  of  total 
annual  residential  consumption  of 
energy  for  heating.  (EC-7)  As  a  result,  a 
ban  of  this  product  will  not  significantly 
affect  the  nation's  rate  of  energy 
consumption,  and  the  use  of  non¬ 
renewable  resources. 

(2)  Energy  consumption  for  the 
production  of  alternative  insulating 
materials  used  as  a  result  of  a  ban  of 
U.F.  foam  insulation  would  be  negligible 
compared  to  the  energy  savings  that 
would  result  from  the  use  of  these 
materials  and  compared  to  the  total 
annual  consumption  for  heating 
residences. 

(3)  A  ban  of  U.F.  foam  insulation 
would  eliminate  the  insulation  as  a 
contributor  to  increased  levels  of 
formaldehyde  gas  in  the  interior 
environment.  Since  formaldehyde  can 
contribute  to  adverse  health  effects, 
improvement  in  indoor  air  quality 
should  result.  Although  installing 
alternative  insulating  materials  in  walls 
may  also  contribute  to  a  reduction  in  the 
indoor  air  quality  by  reducing  the  air 
exchange  rate  of  buildings  that  are 
insulated,  the  alternative  materials  do 
not  release  formaldehyde  gas  and  are 
not  themselves  thought  to  contribute 
significantly  to  reduced  indoor  air 
quality.  As  a  result,  where  alternative 
insulating  materials  are  used,  the  indoor 
air  quality  should  be  better  than  if  U.F. 
foam  insulation  is  used.  The 
Commission  has  no  information  showing 
that  these  other  materials  presently  pose 
equal  or  more  serious  hazards  to  the 
health  and  safety  of  consumers. 

The  environmental  assessment  also 
discusses  alternatives  that  were 
considered  by  the  Commission  before 
proposing  a  ban,  and  evaluates  the 


potential  environmental  effects  of  these 
alternatives. 

The  Commission  does  not  foresee 
significant  adverse  impacts  on  the 
environment  resulting  from  a  ban  that 
would  counter  the  beneficial  impact  of 
improved  indoor  air  quality,  even  though 
the  benefits  may  be  small.  Upon 
reviewing  these  factors  and  others 
raised  in  the  environmental  assessment 
report  and  accompanying  finding  of  no 
significant  impact  on  file  at  the  Office  of 
the  Secretary,  it  appears  to  the 
Commission  that  the  environmental 
effects  of  a  rule  that  will  result  from  a 
ban  of  U.F.  foam  insulation  are  not 
significant,  according  to  criteria  for  this 
determination  stated  in  the  Council  on 
Environmental  Quality's  final 
regulations  (40  CFR  Part  1508),  and  the 
Commission's  procedures  for 
environmental  review  (18  CFR  Part 
1021).  Since  a  significant  effect  on  the 
quality  of  the  human  environment  is  not 
anticipated  from  this  proposed  ban,  the 
Commission  concludes  that  an 
environmental  impact  statement  is  not 
needed. 

Effective  Date 

The  Commission  is  proposing  an 
effective  date  that  would  be  a  date 
within  the  range  of  30  to  180  days  after 
issuance  of  a  final  ban.  Section  9(d)(1)  of 
the  CPSA  and  the  Administrative 
Procedure  Act  provide  that  the 
Commission  may  set  an  effective  date 
from  30  to  180  days  after  a  final  ban  is 
issued.  Although  the  Commission  could, 
for  good  cause,  decide  that  a  longer  or 
shorter  effective  date  is  in  the  public 
interest  and  choose  that  date,  present 
information  does  not  show  that  there 
would  be  significant  benefits  to  either 
industry  or  consumers,  if  the 
Commission  chose  an  effective  date 
falling  outside  a  date-in  the  range  that  is 
proposed. 

Among  the  factors  that  the 
Commission  will  consider  in  choosing 
an  appropriate  effective  date  for  any 
final  ban  are  the  impact  of  the  effective 
date  on  installers  of  U.F.  foam  insulation 
and  manufacturers  of  raw  materials, 
discussed  earlier  in  this  notice,  as  well 
as  the  need  for  the  ban  in  order  to 
adequately  protect  the  public. 

An  effective  date  longer  than  30  days 
after  a  final  ban  is  issued  could  allow 
some  installers  of  U.F.  foam  insulation 
to  delete  their  inventories  of  raw 
materials,  depending  on  the  level  of 
demand  for  the  product.  Such  an 
effective  date  could  also  allow  installers 
who  have  only  recently  diversified  their 
operations  into  other  areas  an 
opportunity  to  acquire  the  equipment 
necessary  to  further  broaden  their 
operations  so  that  they  can  remain  in 
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business  and  not  be  forced  to  lay  off 
employees.  An  effective  date  shorter 
than  90  days  may  make  it  more  difficult 
for  these  companies  to  remain  in 
business.  However,  given  the  likely  low 
level  of  demand  for  U.F.  foam  insulation 
following  the  issuance  of  a  final  ban,  an 
effective  date  that  is  longer  than  30  days 
may  not  provide  firms  with  an  increased 
opportunity  to  remain  in  business 
through  diversification.  For  installers 
who  have  not  already  taken  steps  to 
diversify,  an  effective  date  of  even  180 
days  may  not  substantially  improve 
their  ability  to  remain  in  business.  Any 
difference  in  the  impacts  of  effective 
dates  greater  than  30  days  after 
issuance  of  a  final  rule  would  depend  on 
the  extent  to  which  a  significant  demand 
for  the  product  would  be  present  after 
the  30  day  period. 

Based  on  existing  information 
concerning  market  conditions,  an 
effective  date  within  the  range  of  30-180 
days  should  not,  in  itself,  have  a 
significant  impact  on  manufacturers  and 
importers  of  the  raw  chemicals  used  to 
manufacture  U.F.  foam  insulation. 
Because  of  a  dramatic  decrease  in 
orders  expected,  and  in  order  to 
minimize  the  economic  impact  of  a  ban, 
these  firms  will  probably  stop  producing 
and  distributing  U.F.  foam  chemicals 
almost  immediately  after  a  ban  is 
issued.  Since  the  issuance  of  a  final  ban 
will  probably  result  in  an  immediate 
sharp  decline  in  orders  for  raw 
materials,  an  effective  date  of  180  days 
would  not  lessen  the  impact  of  a  ban  on 
these  firms. 

An  effective  date  shorter  than  90  days 
is  consistent  with  the  need  to  protect  the 
public.  For  this  reason,  the  Commission 
may  conclude  that  an  effective  date  as 
early  as  30  days  after  issuance  of  a  final 
ban  is  appropriate. 

The  Commission  encourages 
interested  persons,  in  submitting 
comments,  to  specifically  address  the 
issue  of  the  effective  date. 

L.  Statutory  Findings 

Section  8  of  the  CPSA,  15  U.S.C.  2057, 
provides  that  before  issuing  a  proposed 
ban  for  a  consumer  product,  the 
Commission  must  find  that: 

(1)  The  consumer  product  is  being,  or 
will  be,  distributed  in  commerce  and  ■" 
presents  an  unreasonable  risk  of  injury; 
and 

(2)  No  feasible  standard  under  the 
Act,  including  requirements  for 
warnings  and  instructions,  would 
adequately  protect  the  public  from  the 
unreasonable  risk  of  injury  associated 
with  the  product. 

Based  on  the  available  data 
concerning  the  marketing  of  U.F.  foam 
insulation,  the  Commission  finds  that 


this  product  is  being,  and  will  be, 
distributed  in  commerce. 

The  Commission  has  examined  the 
available  information,  described  earlier 
in  this  notice,  concerning  the  nature  and 
degree  of  the  risk  of  injury  from  the 
product.  Based  on  this  information,  the 
Commission  determines  that  U.F.  foam 
insulation  presents  a  risk  of  injury  to 
humans  as  a  result  of  the  toxicity  of  the 
formaldehyde  gas  released  from  the 
product. 

The  Commission  has  also  examined 
the  available  information,  described 
earlier  in  this  notice,  concerning  the 
potential  economic  impact  of  the 
proposed  ban,  including  its  effective 
date,  on  industry  as  well  as  consumers. 
The  Commission  agrees  with  the 
information  in  this  section  concerning 
the  potential  effect  of  the  regulation  on 
the  cost,  utility,  and  availability  of  U.F. 
foam  insulation.  Because  of  the 
availability  of  suitable  alternative 
insulating  materials  for  nearly  all 
applications  in  which  U.F.  foam 
insulation  is  used,  and  the  potential 
marginal  contribution  to  energy 
conservation  by  U.F.  foam  insulation  in 
those  few  situations  where  it  may  be 
presently  the  only  available  insulating 
material,  the  Commission  determines 
that  the  need  of  the  public  for  the 
insulation  can  be  adequately  met  by  the 
alternative  insulating  materials. 

The  Commission  agrees  with  the 
factual  analysis  concerning  the  potential 
effect  of  the  regulation  on  persons  who 
install  U.F.  foam  insulation  as  well  as 
manufacturers  and  importers  of  raw 
materials  used  in  manufacturing  U.S. 
foam  insulation.  The  Commission  has 
fully  considered  the  prospective  costs 
and  benefits  that  would  result  from  the 
proposed  ban.  The  Commission  concurs 
in  the  factual  analysis  in  this  section  of 
the  notice  and  concludes  that  the 
benefits  of  the  proposed  regulation  bear 
a  reasonable  relationship  to  the  costs  of 
the  regulation. 

As  a  result  of  both  the  acute  and 
chronic  risks  of  injury  associated  with 
U.F.  foam  insulation  because  of  the 
potential  release  of  formaldehyde  gas 
from  the  product,  and  the  judgment  that 
the  benefits  of  the  proposed  regulation 
bear  a  reasonable  relationship  to  the 
costs  of  the  regulation,  the  Commission 
finds,  based  on  the  information 
presently  available,  that  the  continued 
manufacture  and  sale  of  U.F.  foam 
insulation  presents  an  unreasonable  risk 
of  injury.  The  Commission’s  finding  is 
based  primarily  on  the  available 
information  concerning  the  risk  of 
cancer,  but  is  also  supported  by  the 
available  information  concerning  the 
risk  of  acute  illness.  Earlier  in  this 
notice,  the  Commission  has  examined 


existing  information  concerning  the 
feasibility  of  a  standard  and  has  found 
that  there  is  no  feasible  standard, 
including  labeling,  that  would 
adequately  protect  the  public.  The 
Commission  determines,  based  on  the 
available  information  it  has  considered, 
that  a  ban  of  the  product  is  in  the  public 
interest.  Accordingly,  the  Commission  is 
proposing  this  ban.  Interested  persons 
should  note  that  although  the 
Commission  has  made  these  findings 
concerning  unreasonable  risk  of  injury 
and  feasibility  of  a  standard  at  this  time, 
in  accordance  with  section  8  of  the  act, 
the  Commission  will  carefully  consider 
the  comments  from  all  interested 
persons.  Before  issuing  a  final 
regulation,  the  Commission  will 
evaluate  these  findings  in  light  of  any 
data  or  arguments  that  are  presented. 

Section  9(c)  of  the  Consumer  Product 
Safety  Act  requires  that  prior  to  issuing 
a  consumer  product  safety  rule  the 
Commission  shall  consider  and  make 
appropriate  findings  for  inclusion  in  the 
rule.  Based  on  available  information,  the 
Commission  has  been  able  to  draw 
preliminary  conclusions  which  are  set 
forth  as  proposed  findings  in  the 
proposed  ban.  The  proposed  findings 
are  subject  to  change  by  relevant 
information.  Therefore,  the  Commission 
is  particularly  interested  in  obtaining 
information  on  the  following  matters; 

(1)  The  degree  and  nature  of  the  risk 
of  injury  which  the  rule  is  designed  to 
eliminate  or  reduce; 

(2)  The  current  market  for  U.F.  foam 
insulation,  including  the  number  of 
present  installations,  and  the  number  of 
U.F.  foam  installers  and  manufacturers 
and  distributors  of  raw  materials; 

(3)  The  need  of  the  public  for  U.F. 
foam  insulation;  the  utility  of  substitute 
types  of  insulation;  and  the  probable 
effect  of  the  ban  on  the  cost  or 
availability  of  substitute  types  of 
insulation; 

(4)  Any  means  of  achieving  the  effect 
of  the  rule  while  minimizing  adverse 
effects  on  competition  or  disruption  or 
dislocation  of  manufacturing  and  other 
commercial  practices  consistent  with 
the  public  health  and  safety; 

(5)  That  the  rule  (including  its 
effective  date)  is  reasonably  necessary 
to  eliminate  or  reduce  an  unreasonable 
risk  associated  with  U.F.  foam 
insulation; 

(6)  That  promulgation  of  the  rule  is  in 
the  public  interest;  and 

(7)  that  no  feasible  standard  would 
adequately  protect  the  public  from  the 
unreasonable  risk  of  injury  associated 
with  U.F.  foam  insulation  (15  U.S.C. 
2058(a)(2)). 

Section  9(b)  of  the  Act,  15  U.S.C, 
2058(b),  requires  that  in  promulgating  a 
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consumer  product  safety  rule,  the 
Commission  shall  also  consider  and 
take  into  account  the  special  needs  of 
elderly  and  handicapped  persons  to 
determine  the  extent  to  which  such 
persons  may  be  adversely  affected  by 
the  rule.  At  the  present  time,  the 
Commission  has  no  information  showing 
that  elderly  or  handicapped  persons 
may  be  adversely  affected  by  a  ban  of 
U.F.  foam  insulation.  The  Commission 
solicits  comments  as  to  the  potential 
effect  of  the  proposed  ban  on  this 
segment  of  the  population. 

M.  Applications  For  Exemptions 

In  proposing  this  action,  the 
Commission  does  not  intend  to  forestall 
further  technological  research  and 
development  of  foamed-in-place 
insulations  that  do  not  present  health 
problems  associated  with  the  release  of 
formaldehyde.  Although  at  the  present 
time  the  Commission  is  not  aware  of 
any  existing  or  potential  method  of 
manufacturing  and  installing  U.F.  foam 
insulation  that  has  been  shown  to 
adequately  address  these  health 
problems,  such  a  method  may  be 
developed  in  the  future. 

The  Commission  has  included  in  the 
proposed  ban  a  procedure  by  which 
interested  persons  may  request  the 
Commission  to  exempt  an  individual 
product  from  coverage  under  the  ban.*1 
At  §  1306.5  of  the  proposed  regulation, 
the  Commission  has  included  a  section 
that  sets  out  procedures  and 
requirements  for  applications  for 
exemptions. 

In  order  for  the  Commission  to  exempt 
a  product,  the  person  requesting  the 
exemption  must  supply  the  Commission 
with  full  and  complete  test  data  and 
analyses  demonstrating  that: 

(1)  The  procedures  used  to  develop 
the  supporting  data  should  be  relied 
upon  by  the  Commission; 

(2)  The  conditions  of  the  test  include 
all  reasonably  foreseeable  conditions  of 
handling,  installation,  storage, 
installation  equipment  performance, 
resin  uniformity  (within  and  between 
batches),  and  response  to  temperature 
and  humitidy  effects  during  the  life  of 
the  product: 


21  Of  course,  under  section  10  of  the  CPSA  (15 
U.S.C.  2059)  interested  persons  could  petition  the 
Commission  to  amend  or  revoke  a  ban  that  is 
issued,  or  could  petition  the  Commission  to  initiate 
a  standard  development  proceeding  for  U.F.  foam 
insulation.  If  the  Commission  granted  a  petition, 
then  the  Commission  would  initiate  a  rulemaking 
proceeding. 

Persons  who  seek  to  petition  the  Commission 
must  follow  the  Commission's  regulations  for 
petitions,  at  16  CFR  1110.  Petitions  must  include 
information  establishing  the  need  and  technical 
support  for  the  requested  action. 


(3)  The  procedures  for  manufacturing 
the  product  can  readily  be  followed  by 
installers  in  the  field; 

(4)  The  procedures,  when  followed  in 
the  field,  produce  uniform  and 
consistent  results;  and 

(5)  Under  none  of  the  conditions 
described  above  will  the  product 
present  a  risk  of  injury  associated  with 
the  release  of  formaldehyde  gas. 

As  a  condition  for  granting  an 
application,  the  Commission  may 
require  the  person  applying  for  an 
exemption  to  provide  assurances  that  if 
any  installation  results  in  the  release  of 
formaldehyde  gas  to  which  consumers 
may  be  exposed,  the  person  who  has 
been  granted  the  exemption  will  take 
whatever  steps  are  necessary  to  ensure 
that  the  product  does  not  present  a  risk 
of  injury  to  the  consumer  from  exposure 
to  formaldehyde  gas.  These  measures 
may  include  removing  the  insulation 
product  from  the  building  or  purchasing 
the  consumer's  home  as  well  as 
providing  the  consumer  with  suitable 
alternate  housing  during  the  period  in 
which  the  consumer  could  be  exposed  to 
formaldehyde  gas  released  from  the 
product. 

Exemptions  that  are  granted  would  be 
granted  for  a  specified  period  of  time, 
and  would  involve  periodic  monitoring 
of  installations  by  the  Commission  staff. 
The  terms  and  conditions  for  any 
exemption  will  be  described  in  a  written 
agreement  placed  in  a  public  file  in  the 
Office  of  the  Secretary  of  the 
Commission. 

Persons  submitting  proprietary  or 
confidential  information  in  support  of  an 
application  may  request  that  die 
information  be  treated  as  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act  (5  U.S.C.  552(b)).  Such 
requests  should  comply  with  the 
Commission’s  regulations  at  16  CFR 
1015.18,  and  will  be  treated  in 
accordance  with  the  regulations  at  16 
CFR  1015.16-19. 

The  Commission  staff,  to  the  extent 
practicable,  will  assist  interested 
persons  in  preparing  their  applications 
for  an  exemption. 

Although  the  Commission  will  receive 
applications  during  the  comment  period, 
interested  persons  should  be  aware  that 
acton  on  any  individual  application  will 
be  considered  as  a  separate  matter  from 
this  rulemaking.  The  Commission  may 
not  complete  its  evaluation  of  such 
applications  before  a  final  ban  would 
become  effective.  In  the  event  that  the 
ban  becomes  effective  before  final 
action  is  taken  on  an  application,  then 
manufacturers  would  be  prohibited  from 
manufacturing  or  offering  for  sale 
products  that  are  covered  by  the  ban, 
including  those  products  covered  by  the 


ban  that  are  the  subject  of  pending 
applications.  As  explained  in  proposed 
section  1306.5(k)  interested  persons 
should  also  be  aware  that  the  filing  of 
an  application  will  not  have  the  effect  of 
staying  the  effect  of  the  ban  for  the 
product. 

N.  Denial  of  Petition 

In  this  notice  the  Commission  denies 
the  remaining  part  of  a  petition  (CP  77- 
1)  from  the  Metropolitan  Denver  District 
Attorney's  Consumer  Office  to  establish 
a  standard  to  address  the  alleged  risk  of 
injury  of  irritation  and  poisoning 
associated  with  U.F.  foam  insulation,  the 
petition  included  information  concerning 
product  specifications  and  a  description 
of  the  effects  of  exposure  to 
formaldehyde.  The  Commission  agrees 
with  the  petitioner  that  U.F.  foam 
insulation  presents  an  unreasonable  risk 
of  injury  resulting  from  the  toxicity  of 
the  formaldehyde  gas  that  can  be 
released.  However,  as  explained 
elsewhere  in  this  notice,  the 
Commission  has  made  the  finding, 
based  on  presently  available 
information,  that  there  is  no  feasible 
standard  that  would  adequately  protect 
the  public  from  this  unreasonable  risk  of 
injury.  Accordingly,  the  Commission  has 
decided  not  to  initiate  a  standard 
development  proceeding  for  U.F.  foam 
insualtion  at  this  time. 

O.  Date  of  Promulgation 

Section  9  of  the  CPSA,  15  U.S.C.  2058, 
sets  forth  the  administrative  procedures 
applicable  to  promulgation  of  consumer 
product  safety  rules  and  provides 
guidance  concerning  the  time  period  for 
a  rule  to  take  effect  after  the  date  it  has 
been  promulgated  by  the  Commission. 
However,  the  CPSA  does  not  define  the 
date  of  promulgation.  In  the  absence  of 
statutory  direction  or  Commission 
guidance,  therefore,  there  is  an  element 
of  uncertainty  as  to  when  a  rule  is 
considered  to  be  promulgated. 
Promulgaton  could  take  place  when  the 
Commission,  at  a  public  meeting,  votes 
to  issue  a  rule  or  when  the  Federal 
Register  notice  announcing  the  rule  is 
signed  by  the  Commission’s  Secretary, 
or  at  another  time. 

The  uncertainty  of  date  of 
promulgation  may  be  important  to  those 
who  believe  they  are  adversely  affected 
by  a  rule  issued  by  the  Commission. 
Section  11  of  the  CPSA,  15  U.S.C.  2060, 
provides  that  such  persons  or  groups 
may  petition  a  U.S.  Court  of  Appeals  in 
the  circuit  of  their  residence  or  principal 
place  of  business  for  judicial  review  of 
the  rule.  In  such  a  case,  the  Commission 
is  required  to  respond  by  filing  the 
record  of  the  rule  in  the  court  chosen  by 
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the  first  person  or  group  to  file  for 
judicial  review. 

Thus,  persons  or  groups  who  are 
represented  at  a  public  meeting  where 
the  Commission  votes  to  issue  a  rule 
and  believe  they  are  adversely  affected 
by  the  rule,  may  properly  try  to  be  first 
to  file  for  judicial  review  in  a  circuit  of 
their  own  choosing.  Persons  or  groups 
unable  to  be  represented  at  such  public 
meetings,  whether  for  reasons  of 
geographical  or  financial  inconvenience, 
or  otherwise,  may  also  believe  they  are 
adversely  affected  by  a  Commission 
decision  to  issue  a  rule  and  yet  not  have 
an  opportunity  to  file  for  judicial  review 
in  a  forum  of  their  own  choosing. 

In  the  event  that  the  Commission 
issues  a  final  regulation  that  declares 
U.F.  foam  insulation  to  be  a  banned 
hazardous  product  it  is  important  to 
remove  the  elements  of  uncertainty  and 
possible  unfairness  that  may  occur 
concerning  opportunity  for  judicial 
review  of  a  final  regulation  by 
promulgating  the  rule  on  a  date  certain 
after  its  publication.  The  Commission 
observes  that  courts  have  traditionally 
approved  a  great  deal  of  discretion  to 
agencies  in  determining  the  manner  in 
which  their  actions  are  promulgated.  In 
this  regard,  courts  have  deferred  to  the 
agency's  choice  as  long  as  the  choice  is 
reasonable.  The  Commission's  practice 
of  designating  the  time  of  promulation 
has  been  held  to  be  reasonable. 
Southland  Mower  Company  v.  U.S. 
Consumer  Product  Safety  Commission, 
000  F.  2d  12  (5th  Cir.  1979). 

Accordingly,  in  order  to  provide  the 
maximum  amount  of  guidance  possible 
to  the  courts  and  interested  persons,  the 
Commission  proposes  that  any  final  ban 
would  be  promulgated  at  noon,  Eastern 
Time,  ten  days  after  it  is  published  as  a 
final  rule  in  the  Federal  Register.  The 
Commission  believes  this  choice  of 
promulgation  date  is  reasonable  in  that 
it  provides  sufficient  time  for  interested 
persons  to  learn  about  the  rule  before  a 
court  can  be  petitioned  for  judicial 
review. 

Section  9(a)(1)  of  the  CPSA  provides 
that  within  60  days  after  the  publication 
of  a  proposed  ban  the  Commission  must 
either  issue  a  final  ban  or  withdraw  the 
proposal,  unless  the  Commission,  for 
good  cause,  extends  this  period.  Because 
of  the  complexity  of  the  issues  in  this 
rulemaking,  and  the  need  to  allow 
interested  persons  a  60  day  opportunity 
to  submit  comments,  the  Commission, 
for  good  cause,  extends  the  period  of 
time  for  issuing  a  final  regulation  for  180 
days  after  the  close  of  the  comment 
period. 


P.  Actions  by  Other  Governments 

(1)  Based  on  the  risk  of  acute  illness 
presented  by  the  product,  the  State  of 
Massachusetts  has  declared  U.F.  foam 
insulation  to  be  a  banned  hazardous 
substance  and  has  required  the  removal 
of  U.F.  foam  insulation  from  commerce 
in  that  state.  The  Massachusetts  ban 
became  effective  November  14, 1979. 

The  Massachusetts  regulations  are 
currently  in  litigation,  although  the  ban 
itself  is  in  effect  during  this  litigation. 

The  State  has  issued  repurchase 
provisions  for  the  ban,  effective 
November  20, 1980.  These  provisions 
allow  homeowners  who  have  had  their 
homes  insulated  with  U.F.  foam 
insulation  to  have  the  foam  removed  at 
the  manufacturer's  expense  if  at  least 
one  occupant  of  the  structure  has 
suffered  adverse  health  effects  which 
occurred  or  were  aggravated  after 
exposure  to  the  U.F.  foam  insulation. 

(2)  The  Attorney  General’s  Office  of 
the  State  of  Connecticut  has  entered  into 
an  agreement  with  nine  members  of  the 
U.F.  foam  insulation  industry  to  resolve 
complaints  concerning  acute  illness 
associated  with  U.F.  foam  insulation. 

The  Connecticut  agreement  also 
requires  manufacturers  to  provide 
prospective  purchasers  with  a  notice 
concerning  possible  adverse  health 
effects  associated  with  the  product.  On 
January  1, 1980,  the  Connecticut 
Department  of  Consumer  Protection 
proposed  a  regulation  to  require  a  health 
notice  in  all  U.F.  foam  insulation 
contracts  from  all  manufacturers. 

(3)  The  Office  of  the  Attorney  General 
of  the  State  of  Colorado  issued  a 
warning  on  December  4, 1978,  about 
potential  acute  health  hazards  to 
consumers  who  have  purchased  U.F. 
foam  insulation.  Denver  County  has 
adopted  a  prohibition  against  the  use  of 
U.F.  foam  insulation  in  new  or  existing 
construction. 

The  Colorado  Board  of  Health  held  a 
hearing  on  U.F.  foam  insulation  on  June 
18, 1980,  on  the  advisability  of  either 
requiring  labeling  or  banning  the 
product.  On  September  17, 1980,  based 
on  the  acute  health  hazards  to 
consumers,  the  Colorado  Department  of 
Health  banned  the  future  installation  of 
U.F.  foam  insulation  in  facilities  where 
persons  may  be  exposed  for  a 
protracted  length  of  time  without 
knowledge  of  the  presence  of  the 
product.  The  health  department  also 
requires  a  disclosure  statement  in 
contracts  for  installation  of  the  product 
in  private  dwellings  or  other  buildings 
not  covered  by  the  ban. 

(4)  New  York  and  Rhode  Island  have 
adopted  health  and  safety  related 


disclosure  requirements  for  the  product 
concerning  the  acute  risk  of  injury. 

(5)  In  Minnesota,  the  legislature 
enacted  a  law  requiring  the 
Commissioner  of  Health  to  determine  if 
a  significant  health  problem  is  presented 
by  the  use  of  building  materials, 
including  U.F.  foam  insulation,  that  emit 
formaldehyde  gas.  On  May  22, 1980,  the 
Commissioner  of  Health  declared  that, 
because  of  problems  of  acute  toxicity, 
the  use  of  building  materials  which  give 
off  formaldehyde  vapor  can  be  a 
“significant  health  problem”  under 
certain  circumstances.  On  June  23, 1980, 
a  temporary  rule  was  proposed  which 
will  establish  a  maximum  limit  of  0.5 
ppm  for  the  air  inside  newly  constructed 
dwelling  units. 

(6)  On  December  18, 1979,  the  Virginia 
Department  of  Health  issued  a  Health 
Hazard  Alert  Sheet  on  the  problems  of 
acute  toxicity  presented  by 
formaldehyde  and  U.F.  foam  insulation. 

(7)  In  several  state  legislatures,  bills 
have  been  introduced  to  ban  or  impose  a 
moratorium  on  the  sale  of  U.F.  foam 
insulation  (Arizona,  West  Virginia,  New 
Hampshire  and  Ohio),  to  set 
performance  requirements  limiting 
formaldehyde  emission  (California),  or 
to  require  safety  related  disclosures 
(Maryland). 

(8)  The  Canadian  government  has 
adopted  a  temporary  ban  of  further 
sales  of  U.F.  foam  insulation,  effective  in 
December  1980,  because  of  the  acute 
and  chronic  risks  of  injury  associated 
with  the  product. 

Q.  Actions  by  Other  Federal  Agencies 

(1)  The  Department  of  Housing  and 
Urban  Development  (HUD)  has  issued  a 
Use  of  Materials  Bulletins  (UMB  #74, 
October  13, 1977)  for  U.F.  foam 
insulation.  UMB  #74  explains  the 
conditions  under  which  HUD  will  accept 
the  product  and  stipulates  certain 
limitations  for  its  use  in  new  home 
construction. 

(2)  On  May  29, 1980,  the  Small 
Business  Administration  (SBA)  informed 
the  Commission  that  the  SBA  declined 
to  make  small  businesses  in  the  U.F. 
foam  insulation  industry  eligible  for 
financial  assistance  under  the  Economic 
Dislocation  Loan  Program.  SBA 
determined  that  the  problems  effecting 
the  industry  are  not  due  to  direct 
governmental  actions  but  were  caused 
by  adverse  publicity  resulting  from 
improper  installation  of  the  product  by 
dealers. 

(3)  On  September  25, 1980  the 
Department  of  Energy  published  interim 
final  material  and  installation  standards 
for  U.F.  foam  insulation  (45  FR  63786). 
These  standards  would  become 
effective  on  an  interim  basis  on 
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February  24. 1981.  However,  DOE  stated 
in  the  preamble  to  the  regulation  that  if 
significant  new  information  arises,  DOE 
will  be  able  to  take  whatever  action  is 
appropriate,  including,  if  necessary, 
banning  U.F.  foam  from  the  Residential 
Conservation  Service  Program  (45  FR 
63787).  DOE  also  stated  that  its 
regulations  will  conform  with  any  legal 
action  taken  by  the  Commission  with 
respect  to  U.F.  foam  insulation  (45  FR 
63787).  The  DOE  regulations  include  a 
required  notice  to  consumers  that  is 
similar  to  the  notice  proposed  by  the 
Commission. 

R.  Conclusion  and  Proposal 

Based  on  the  foregoing  information, 
the  Commission  proposes  to  ban  UJ7. 
foam  insulation. 

Accordingly,  the  Consumer  Product 
Safety  Commission  proposes  to  amend 
Title  16,  Chapter  II,  Subchapter  B,  of  the 
Code  of  Federal  Regulations,  by  adding 
Part  1306,  as  follows: 

PART  1306— BAN  OF  UREA* 
FORMALDEHYDE  FOAM  INSULATION 

Sec. 

1306.1  Scope  and  application. 

1306.2  Definitions. 

1306.3  Banned  hazardous  product:  Urea- 
formaldehyde  foam  insulation. 

1306.4  Findings. 

1306.5  Applications  for  exemptions. 
Authority:  Secs.  8, 9.  30(d),  Pub.  L  79-573, 

as  amended.  90  Stat.  506  (15  U.S.C.  2057,  2056. 
2079(d)). 

5  1306.1  Scope  and  application. 

(a)  In  this  Part  1306,  the  Consumer 
Product  Safety  Commission  declares 
that  urea-formaldehyde  (U.F.)  foam 
insulation  is  a  banned  hazardous 
product  under  sections  8  and  9  of  the 
Consumer  Product  Safety  Act  (CPSA) 

(15  U.S.C.  2057  and  2058). 

(b)  This  ban  applies  to  U.F.  foam 
insulation  that  is  manufactured  or  sold 
for  use  after  (date  ranging  from  30  to  180 
days  after  issuance  of  a  final  ban),  and 
which  is  a  “consumer  product”  as  that 
term  is  defined  in  Section  3(a)(1)  of  the 
Consumer  Product  Safety  Act. 
Accordingly,  U.F.  foam  insulation  that  is 
customarily  produced  or  distributed  for 
sale  to  or  for  use,  consumption,  or 
enjoyment  of  consumers  in  or  around  a 
household,  in  schools,  churches,  or 
commercial  buildings  or  other  public 
buildings  is  covered  by  the  regulation. 

(c)  The  Commission  has  issued  this 
ban  because  it  has  found  (1)  that  there  is 
an  unreasonable  risk  of  injury  due  to  the 
toxicity  of  the  formaldehyde  gas 
released  from  the  product,  and  (2)  that 
no  feasible  consumer  product  safety 
standard  under  the  CPSA  would 


adequately  protect  the  public  from  this 
risk. 

f  1306.2  Definitions. 

(a)  The  definitions  in  section  3  of  the 
Consumer  Product  Safety  Act  (15  U.S.C. 
2052)  apply  to  this  Part  1306. 

(b)  “Urea-formaldehyde  (U.F.)  foam 
insulation",  also  referred  to  as 
formaldehyde  based  foam  insulation,  or 
foamed-in-place  Insulation,  means  any 
cellular  plastic  thermal  insulation 
material  which  contains  as  a  component 
chemical  formaldehyde,  formaldehyde 
polymers,  formaldehyde  derivatives,  or 
any  other  chemical  from  which 
formaldehyde  can  be  released.  This 
definition  does  not  include  the  following 
materials:  (1)  urethane  foam  insulation, 
and  (2)  sytrene  foam  insulation. 

(c)  The  “manufacturer  of  U.F.  foam 
insulation"  is  the  installer  who 
combines  the  component  materials  and 
foams  the  insulation  into  its  permanent 
location. 

$  1306.3  Banned  hazardous  product  Urea- 
formaldehyde  foam  Insulation 

U.F.  foam  insulation  which  is 
manufactured  or  offered  for  sale  after 
(date  ranging  from  30-180  days  after 
issuance  of  a  final  ban)  is  a  banned 
hazardous  product 

§  1306.4  Findings. 

(a)  The  degree  and  nature  of  Che  risk 
of  injury.  The  Commission  finds  that  the 
risk  of  injury  which  this  regulation  is 
designed  to  eliminate  or  reduce  is  the 
risk  of  cancer  and  illness  from  acute 
toxicity.  UJ7.  farm  insulation  releases 
formaldehyde  gas,  which  can  cause 
cancer.  Consumers  who  are  exposed  to 
formaldehyde  gas  in  buildings  insulated 
with  U.F.  foam  insulation  have  an 
increased  risk  of  cancer  of 
approximately  one  in  10,000. 
Formaldehyde  gas  released  from  U.F. 
foam  insulation  can  also  cause  illness 
from  acute  toxicity.  The  most  common 
symptoms  of  this  illness  are  eye,  nose, 
and  throat  irritation,  persistent  cough, 
respiratory  distress,  skin  irritation, 
nausea,  headaches  and  dizziness.  The 
range  of  severity  of  reported  reactions 
varies  from  short  term  discomfort  to 
chronic  impairment.  Persons  with 
respiratory  problems  or  allergies  may 
suffer  more  serious  reactions,  especially 
persons  who  are  allergic  to 
formaldehyde. 

(b)  Products  subject  to  the  ban.  U.F. 
foam  insulation  is  a  cellular  plastic 
thermal  insulation  material  that  is 
manufactured  at  the  job-site  by  mixing 
two  liquid  chemicals — resin  and  a 
foaming  agent  and,  generally, 
pressurized  air  or  nitrogen,  through  a 
foaming  equipment  system.  The 


resultant  mix  has  a  shaving  cream-like 
consistency  and  is  usually  pumped 
through  relatively  small  holes  into  the 
walls  of  standing  structures.  After  it  is 
in  the  wall  the  product  should  cure  and 
become  firm  or  self-supporting. 

(c)  Need  of  the  public  for  the  products 
and  effects  of  the  rule  on  their  utility, 
cost,  and  availability.  U.F.  foam 
insulation  is  used  as  a  thermal 
insulating  material  by  the  public. 
Alternative  insulation  materials  are 
available  to  adequately  meet  the  need  of 
the  public.  The  ban  will  remove  U.F. 
foam  insulation  from  the  market.  Ihe 
ban  will  have  little  or  no  effect  on  the 
cost  and  availability  of  substitute 
insulation  products. 

(d)  Any  means  of  achieving  the 
objective  of  the  ban  while  minimizing 
adverse  effects  on  competition  or 
disruption  or  dislocation  of 
manufacturing  and  other  commercial 
practices  consistent  with  the  public 
health  and  safety.  The  Commission 
believes  that  there  will  be  minimal 
disruption  to  the  market  for  thermal 
insulation  materials  as  a  consequence  of 
the  ban.  and  that  no  further  reduction  in 
adverse  effects  is  feasible  by  other 
regulatory  options,  such  as  a  standard 
or  disclosure  requirement  for  the 
product,  or  by  changing  the  effective 
date. 

§  1306.5  Applications  for  exemptions 

(a)  Purpose  and  policy.  Interested 
persons  may  submit  an  application  for 
an  exemption  from  this  ban.  The 
purpose  of  this  section  is  to  provide 
procedures  and  requirements  for 
submitting  applications  for  an 
exemption. 

(b)  Procedural  requirements  for 
applications  for  exemptions.  To  be 
considered  an  application  for  an" 
exemption  from  this  ban,  a  document 
filed  under  this  section  must: 

(1)  Be  mailed  or  delivered  to  the 
Office  of  the  Secretary,  Consumer 
Product  Safety  Commission.  1111 18th 
Street,  N.W.,  Third  Floor,  Washington, 
D.C.  20206. 

(2)  Be  written  in  the  English  language. 

(3)  Contain  the  name  and  address  of 
the  person  applying  for  an  exemption. 

(4)  Contain  an  explicit  request  for  an 
exemption  from  this  ban. 

(5)  Describe  the  product  for  which  an 
exemption  is  sought,  including  its 
complete  chemical  formulation,  and 
method  and  equipment  for  installing  the 
product  Where  a  submission  fails  to 
meet  all  of  the  requirements  of  this 
section,  the  Office  of  the  Secretary  shall 
notify  the  person  submitting  it,  describe 
the  deficiency,  and  explain  that  the 
application  may  be  resubmitted  when 
the  deficiency  is  corrected. 
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(c)  Substantive  requirements  for 
applications  for  exemptions.  To  be 
considered  complete,  an  exemption  shall 
include  full  and  complete  test  data  and 
analyses  demonstrating  that: 

(1)  The  procedures  used  to  develop 
the  supporting  data  should  be  relied 
upon  by  the  Commission. 

(2)  The  conditions  of  the  test  include 
all  reasonably  foreseeable  conditions  of 
handling,  installation,  storage, 
installation  equipment  performance, 
resin  uniformity  (within  and  between 
batches),  and  response  to  temperature 
and  humidity  effects  during  the  life  of 
the  product; 

(3)  The  procedures  for  manufacturing 
the  product  can  readily  be  followed  by 
installers  in  the  field; 

(4)  The  procedures,  when  followed  in 
the  field,  produce  uniform  and 
consistent  results;  and 

(5)  Under  none  of  the  conditions 
described  above  will  the  product 
present  a  risk  of  injury  associated  with 
the  release  of  formaldehyde  gas. 

(d)  Advice  from  the  Commission  staff 
concerning  applications.  To  the  extent 
practicable,  the  Commission  staff*will 
provide  applicants  with  advice  in 
preparing  their  applications,  including 
the  content  of  applications. 

(e)  Applications  with  insufficient  or 
incomplete  information.  If  an 
application  is  submitted  that  is  not 
complete  and  does  not  explain  the 
reason  for  the  absence  of  the 
information,  the  Commission  shall 
afford  the  person  applying  for  an 
exemption  a  reasonable  opportunity  to 
provide  additional  information.  If  the 
required  information  is  not  submitted  to 
the  Commission,  or  if  the  person 
applying  for  an  exemption  does  not 
satisfactorily  explain  the  absence  of  the 
information  within  a  reasonable  time, 
the  application  shall  be  closed  if 
insufficient  or  incomplete  information 
has  been  submitted  to  enable  the 
Commission  to  evaluate  the  merits  of 
the  exemption  request. 

(f)  Trade  secrets  and  other 
confidential  information.  Where  an 
application  contains  material  that  the 
applicant  believes  should  be  exempt 
from  public  disclosure  under  the 
Freedom  of  Information  Act,  5  U.S.C. 
552,  the  applicant  shall  comply  with  the 
requirements  of  16  CFR  1015.18,  the 
Commission's  regulation  under  the 
Freedom  of  Information  Act  concerning 
requests  for  treatment  as  exempt 
material.  The  Commission  shall  act 
upon  any  request  for  treatment  as 
exempt  material  in  accordance  with  the 
provisions  of  16  CFR  1015.18  and 
1015.19. 

(g)  Granting  applications.  Where  the 
Commission  determines  that  an 


application  is  justified,  the  Commission 
will  direct  the  staff  to  prepare  a  written 
agreement  for  the  signature  of  the 
Secretary  of  the  Commission  and  the 
person  requesting  the  exemption.  After 
the  agreement  is  signed  by  both  parties, 
it  will  be  placed  in  the  public  file  in  the 
Office  of  the  Secretary  of  the 
Commission. 

(h)  Conditions  for  exemptions.  The 
agreement  will  specify  the  conditions  of 
the  exemption  as  well  as  the  duration  of 
the  exemption.  As  conditions  for  an 
exemption,  the  Commission  may  require 
the  applicant  to  monitor  formaldehyde 
levels.  The  Commission  may  also 
require  the  applicant  to  provide 
assurances  that  if  any  future  installation 
of  the  product  covered  by  the  exemption 
results  in  the  release  of  formaldehyde 
gas  to  which  consumers  may  be 
exposed,  the  person  who  has  been 
granted  the  exemption  will  take 
whatever  steps  are  necessary  to  ensure 
that  the  product  does  not  present  a  risk 
of  injury  to  the  consumer  from  exposure 
to  formaldehyde  gas.  These  measures 
may  include  removing  the  insulation 
from  a  building  or  purchasing  a 
consumer's  home,  as  well  as  providing 
the  consumer  with  suitable  alternate 
housing  during  the  period  in  which  the 
consumer  could  be  exposed  to 
formaldehyde  gas  released  from  the 
product.  The  Commission  will 
periodically  monitor  installations  and 
compliance  with  the  terms  of  the 
agreement. 

(i)  Revocation  of  exemptions.  In  the 
event  that  the  Commission  determines 
that  there  is  not  substantial  compliance 
with  the  agreement,  the  Commission 
shall  revoke  the  exemption,  after  giving 
the  applicant  written  notice  of 
noncompliance  and  an  opportunity  to 
respond  to  the  allegations  in  the  notice 
within  10  working  days  after  receipt  of 
the  notice. 

(j)  Denying  applications.  Where  the 
Commission  determines  that  the 
information  presented  in  the  application 
does  not  justify  an  exemption,  the 
application  shall  be  denied,  and  the 
applicant  notified  in  writing  of  the 
denial,  including  a  brief  statement  of  the 
reasons  for  the  denial. 

(k)  Effect  of  filing  an  application.  The 
filing  of  an  application  under  this 
section  shall  not  have  the  effect  of 
staying  the  ban  as  to  the  product. 
Therefore,  the  continued  manufacture  of 
the  product  covered  by  the  ban  or 
offering  the  product  for  sale  during  the 
Commission's  consideration  of  the 
application  is  in  violation  of  the  law. 


Dated:  january  28. 1981. 

Sadye  E.  Dunn, 

Secretary,  Consumer  Product  Safety 

Commission. 
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